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CABLE TOOL OPERATORS! ei 


Take a Tip from That Famous Chinese Philosopher 
Hop Sing Who Says— 
“ONE ILLUSTRIOUS BAKER CORE Worth 
Many Thousand Noble Guesses." 

. .. and Hop Sing is RIGHT! 


Guessing from mere bailer 
samples is an outmoded prac- 
tice. There is too much at 
stake to depend upon any- 
thing less than complete, un- 
contaminated cores .. . cores 
that tell the “hole” story... 
the kind of cores that are 
consistently recovered with 
the BAKER CABLE TOOL 
CORE BARREL. 


Hittin 


HERE ARE 8 PROFITABLE USES FOR THE 
BAKER CABLE TOOL CORE BARREL: 


Determining whether sands are oil-bearing, 
water-bearing, or dry. 


. 


2. Picking up low-pressure sands which may be 
made productive by shooting. 


» 


Selecting proper casing locations. 


4. Determining exact position for perfect water 
shut-offs. 

5. Testing as to porosity, saturation and perme- 
ability. 


6. Determining approximate inclination of forma- 
tions. 


Locating breaks in sands separating oil-bearing 
from water-bearing horizons. 


8. Securing cores for exact lithographic and paleon- 
tologic determination. 


It will pay you to investigate the proven efficiency, 
economy and dependability of this tool. 


Complete details are given in the 
Baker Section of Your 1938 Com- 
posite Catalog. 


BAKER OI/L TOOLS, INC. 


Telephone JEferson 8211 - HUNTINGTON PARK, CALIFORNIA — 2959 E. Slauson Ave. 
Telephone WAyside 2108- HOUSTON PLANT AND OFFICE - 6023 Navigation Blvd. 


Telephone 2-808} Otlshome— 312 East Fourth Street 

‘WEST TEXAS BRANCH OFFICE EXPORT SALES OFFICE ROCKY MOUNTAIN HEADQUARTERS 

Odense, Texas Telephone 217 Rm. York City Tel. 2230-Casper, Wyoming 1466 
Digby + 


BAKE 


CABLE TOOL 
CORE BARREL 


ev 


3 
j 
> 
ia 
On 
F 


Bulletin of The American Association of Petroleum Geologists, June, 1938 


BULLETIN 
of the 


AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
OFFICE OF PUBLICATION, 608 WRIGHT BUILDING, TULSA, OKLAHOMA 


WALTER A. VER WIEBE, Editor 
GEOLOGICAL DEPARTMENT, UNIVERSITY OF WicHITA, KANSAS 


EDITORS 


GENERAL K. C. HE pil, Corperetion mood 1166, Pittsburgh, Pa. de 
HUGH D. AMISER, U. S. Geological Survey, Washington, D. C ome 
THERON WASSO 35 E. Wacker Drive Chics, Ill. 

GEOPHYSICS G. H. WESTBY, Seismograph Service Corporation, Tulsa ; ee 

APPALACHIANS 
North OHN R. REEVES, Penn-York Natural Gas Coggerstion, Buffalo, N.Y. ‘ae 
South 0. ZIEBOLD, Virginia Street, Charleston, W. Va. 

NORTH CENTRAL STATES B. NEWCOMB $8, South Main Street, Mount + Mich. 

KANSAS RNTHON ulf Oil Corporation, Wichita, K: 

OKLAHOMA 
Western ROBERT H. DOTT, Oklahoma Survey, Norman, Okla. oe 
Eastern SHERWOOD BUCKSTAFF, Shell Box rrgt, Tulsa, 

TEXAS 
North and Central B. LOvETOY. Gs Gulf Oil Co: tion, Fort Worth, Ti a 
Northeastern DT, Humble Oil and Refining Com pany, Tyler, Tex. ae 
Panhandle OHIN E. GALLEY, Shell Petroleum Co ration, # 
San Antonio Tees H. COOPER, rors Milam Building, San ik Tex. ae 
Permian Basin HAL P. BYBEE, Box 1865, Austin, Tex. ye 

GULF COAST SIDNEY A. JUBSON, Texas Gulf "Producing Company, Houston, Tex 


ARKANSAS AND NORTH LOUISIANA 
ROCKY MOUNTAINS 


MOOD HANNA. G ulf Oil Corporation, ‘ex. 
io ompany, Shreveport, La 
NERD, Continental Company Denver, Colo. 


CALIFORNIA tandard Oil Company 
W.D. KLEINFELL, Box 1131, Bakersteld, Calif. 
FOREIGN 
C. COBB, Room 2703, 120 New York, N. Y 
Europe W.A. J. WATERSC HOOT V VAN DER RACHT, Staatstoezicht op 
de en, Heerlen, Holland a 
Canada THEODOR! ‘LINK, Imperial Oil, Ltd., C 

South America HOLLIS D. HEDBERG, ene Grande Oil fo 35, Ciudad Bolivar, Cae 

Venezuela 

Tue Butretm or THe American AssociaTION OF PetroteumM Geoxocists is published by the Association ; 


on the rsth of each month. eerie and publication office, 608 Wright Building, Tulsa,Oklahoma. Post Office 
Box 979. Cable address, AAPGEOL 

THE SUBSCRIPTION PRICE to non-members of the Association is $15.00 per year (separate numbers, i. 50) 
prepaid to addresses in the United States. For addresses outside the United States, an additional charge of $0.40 
is made on each subscription to cover extra wrapping and handling. 

British agent: Thomas Murby & Co., 1 Fleet Lane, Ludgate Circus, London, E. C. 4. 

German agent: Max Weg, Inselstrasse 20, Leipzig CI, Germany. 

CLAIMS FOR NON-RECEIPT of ———s numbers of THE BULLETIN must be sent Association headquarters within 
three months of the date of publication in order to be filled gratis. 

BACK NUMBERS OF THE BULLETIN, as available, can be ordered from Association headquarters. Paper-bound 
Vol. 2 (1918), $4.00; Vol. 3 (1919), $s. oo. Cloth-bound Vol. 5 (1921), $12.00; Vols. 11 (1927) to 16 (1932), Vols. 
18 (1934) to 21 (1937), each $17.00. Other volumes, many separate numbers, and a few nearly complete sets 
are available. Descriptive ene list sent on wor uest. Special prices to members and associates. Discounts to libraries. 
Structure of Typical American Oil F. jelds, Vol Il oom 7.00 ($5.00 to members and associates). Stratigraphy 
<2 Plains of Southern Alberta (1931), $1.50. Geolo, gy of Natural Gas (1935), $6.00 ($4.50 to members and associates). 

‘cology of Tampico Region, Mexico (1936), $4.50 ($3.50 to members and associates). Structural Evolution of Southern 
California (1936), $2.00. Gulf Coast Oil a (1936), $4.00 ($3.00 to members and associates). Comprehensive Index, 
1917-1936 (1937), $3.00 (to members and associates: ‘free; extra copy, $2.00). 

Tue Buttetin furnishes thirty-five reprints of major papers. Additional reprints and covers for all or part 
are furnished at cost. ORDERS FOR REPRINTS should accompany corrected galley proof. 

Association Headquarters—608 Wright Building, 115 and 117 West Third Street, Tulsa, Oklahoma. 


Communications about the Bulletin, manuscripts, editorial matters, subscriptions, special rates to public 
and university libraries, publications, mem! oe change of address, advertising rates, ond cline 
Association business should be addressed to 


THE AMERICAN ASSOCIATION OF PETROLEUM 
GEOLOGISTS, INC. 
BOX 979 
TULSA, OKLAHOMA 


Entered Post Office £ Tulsa, Oklahoma, and ot the Post Omics Menasha, 
isconsin, under the Act of March 3, 1879. Acceptance lor mailing at special rate o} vii or in section 
1103, Act of October 3, 1917, ‘authorised Rarch 


/ / 
N 
’ 
4 
4 
Re 
| 
f 
¢ 
en 
| 


Bulletin of The American Association of Petroleum Geologists, June, 1938 


THE AMERICAN ASSOCIATION OF 
PETROLEUM GEOLOGISTS, INC. 


(Organized at Tulsa, Oklahoma, February ro, 1917, as the Southwestern Association of Petroleum Geologists. Present name 
adopted, February 16, 1918. Incorporated in Colorado, April 23, 1924. Domesticated in Oklahoma, February 9, 1925.) 


OFFICERS FOR THE YEAR ENDING MARCH, 193 
DONALD C. BARTON President, Houston LA ll HAROLD W. HOOTS, Vice-President, Glendale, California 
IRA H. CRAM, Secretary-Treasurer, Tulsa, WALTER A. VER WIEBE, Editor, Wichita, Kansas 
(The foregoing officers, together with the Past-President, H. B. FUQUA, Fort Worth, Texas, 
constitute the Executive Committee. ) 


DISTRICT REPRESENTATIVES 
(Representatives’ terms expire immediately after annual meetings of the years shown in eng 


Amarillo: Carl C. Anderson (40), Amarillo, Tex. New York: W. T. Thom, dk (39), Princeton, N 
w. Clark (39), Pittsburgh, Pa. Pacific Coast: A. (9), Homer is (39), 
Canada: S Slipper (30 (39), Calgary, Canada E. J. Bartosh (40), Los Calif. 
ur 40), ashi Mountains: J. Harlan (39), Golden, Colo. 
P. W. McFarland (40), Dallas, hreveport: A. F. Crider G9). Shreveport, La. 
East Frederic A. (39), Rutledge (39), Soon America: James A. Tong (39), Venezuela 
W. B. Wilson a (40), Tulsa, Okla. So. Permian Basin: Cary P. Butcher (30), M Tex. 
Fort Worth: J osterman Ay Tulsa, Okla. — Texas: Fred P. | on (39), Beeville; R R. F. Schoolfield 
Great Lakes: Seen amin F. Hake (39), Saginaw, Mich. ), San Antonio, 
Houston: Orval Brace (3 avid Perry Oléott (39), "A. C. _ Wright ( 9), ler, Tex. 
Wallace C. Thompson (40), ouston, Tex est Oklaho: ill (39), Shawnee, —-. 
Mexico: William A. Baker (39), Brownsville, Tex. Wichita: Edward A. Koester (39), Wichita, Kan 
New Mexico: Harold S. Cave (39), Roswell, 'N. Mex. Wichita Falls: Virgil Pettigrew (40), Wichita Fails, Tex. 
DIVISION REPRESENTATIVES 
Paleontology and Mineralogy 
E. H. Sellards (39), Austin, Tex. Henry V. Howe (39), Baton Rouge, La. 


PACIFIC SECTION (chartered, March, 1925) 
W.S. W. KEW, President, Standard Oil Company, Los Angeles, California 
E. WAYNE GALLIHER, Secretary-Treasurer, 930 Petroleum Securities Building, Los Angeles, California 
Membership restricted to members of the Association in good standing, residing in Pacific Coast states. Dues: $1.50 per year. 


SOUTH TEXAS SECTION (chartered, April, 1929) 
W. A. MALEY, President, Humble Oil and Refining Company, Corpus Christi, Texas 
Cc. C. MILL LLER, S Secrelary-Treasurer, The Texas Company, Corpus Christi, Texas 
Membership limited to persons eligible to Association membership. Dues: $2.50. Annual meeting in October. 


MARACAIBO SECTION (chartered, April, 1930) 
At . KALB, President, Lago Petroleum C tion, Maracaibo, Venezuela 
CHESTER A. BAIRD, Secretary-Treasurer, Mene Grande Oil Company, Maracaibo, Venezuela 


DIVISION OF PALEONTOLOGY AND MINERALOGY 
SOCIETY OF ECONOMIC PALEONTOLOGISTS AND MINERALOGISTS 
(Organized, March, 1927; affiliated, March, 1928; chartered, technical division, April, 1930) 
E. H. SELLARDS, President, Austin, Texas 
ENRY V. HOWE, Secretary-Treasurer, Louisiana State University, Bato 
SEND DUES. SUBSCRIPTIONS, AND ORDERS FOR BACK NUMBERS 979, OKLAHOMA. 

The Society and the Paleontological six a year the Journal of Paleontology, C. Moore, 
University of Kansas, Lawrence, ythe Cooke, U. S. Geological Survey, Washington, D. C., editors: sub- 
scription, $6.00. The Journal of Sedimentery W.H. Twenhofel, of Wisconsin Madison, Wisconsin, 
is issued three times a year: su eruption. , $3.00. Single copies, Journal?o; cof Pal common, 8 $2.00; Journal of Sedimentary Petrology, 
$1.50. Society dues: with Jour. Pal., $6.00; with Jour. Sed. Petrology, $3.00; with both, $8.00 per year. 


AFFILIATED SOCIETIES 
(Dates of affiliation in parentheses) 


Alberta Society of Petroleum Geologists, Calgary, Alberta, Can. (31). S. E. Slipper, Sec. ., 215 Sixth Avenue, Wi 
Society Charleston, Virginia ( Charles Brewer, Jr., Secy., Godfrey L. Cabot, Box 348 

more Geological Society, Ardmore, Oklahoma (36). (30), — Prairie Oil Company 

Dallas Petroleum Geologists, Dallas, Texas (35 Pe Seg: Mageolle Petroleum Company 

East Texas Geological Society, ler, Texas L. bert "Shell troleum Corporation 

Fort Worth Geological Society, Fort Worth, Tome (31). Hi Bradfield, Sow. , The Texas Company 

Houston Kn nee Society, ouston, Texas (32). Lon D. Catt ht, Jr., Secy., Skelly Oil Company 

Kansas Geological Society, Wichita, Kansas (31). Forrest E. bw. ish, Sey, 5 4 North Chautauqua 

Michigan Geological Society, Mount Pleasant, Mich. (37). W. A aH 4 

North Texas Geological Society, Wichita Falls, Texas (38). Paul E Pail, Seay ° Shell Petroleum Corporation 

Oklahoma City Geological Society, Oklahoma City, O Oklahoma (31). ‘3B B. Curry, Secy. ., Carter Oil Company 

Panhandle Geological Society, Amarillo, Texas (32). B. L. Pilcher, Jr., Secy., The Texas Company, Box 1221, Pampa 

Shawnee Society, Shawnee, ¢ Oklahoma (31). J. Lawrence Muir Sey Petroleum Corporation 


Shreveport Geological Society, sicit Hot Louisiana {s2). . D. Aimer, Secy., Ar * sas-L Gas Company 

Society of Exploration Geophysicists (32). 4 Esperson B Building 

South Louisiana Geological Society, harles, La. (37). W ag meng oh eber Building 

Southwestern Geological Society , ( 7), Robert C. Redfield, Geological Department, University of Texas 
Tulsa Geological Society, Tulsa, Oklahoma (31). dw ye Secy., S' y Oil ¢ Com; 

Western Kentucky G y, Ow ..Kentuck y (38). RE. knit 


‘Ohio Oil Company 
West Texas Geological Society, Midland, Texas (38). W C. Fritz, * Knipe, Secy Compan 


3 
4 ii 
4 
4 
4 
ay 
F 
4 
‘ 


Bulletin of The American Association of Petroleum Geologists, June, 1938 


Withstands Extremes of Heat and 
Humidity with Dependable 
Uniformity 


RUELLING summer field and laboratory conditions under 
which geophysical recordings are made, are a real test of the 
qualities of a recording paper. 


Results show that Haloid Record withstands the extremes of 
heat and humidity with consistent performance. Haloid Record 
develops fast and is easy to manipulate. Contrast is exceptionally 
sharp . .. whites are snowy white and blacks are dense black. Wide 
latitude in exposure and development lessens waste. Recordings 
are dependably uniform regardless of heat or humidity. Sheen 


and curl are reduced to a minimum. 


Now is the time to use Haloid Record. Sample rolls for test 
purposes sent gladly on request. 


THE HALOID COMPANY, 


ROCHESTER, N. Y. 
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A NEW 


CORE 


ORIENTATION 


SERVICE 


Sperry-Sun's Polar Core Orientation 
(U. S. Patents 1,792,639; 1,778,981; 
2,089,216; 2,104,752; 2,105,650 and 
others pending) does not interfere 
with the progress of drilling. The 
orientation is determined in our 
laboratory, to which the selected 
cores taken by any type of core 
barrel in the ordinary course of 
drilling and properly marked, are 
shipped from any distances. No 
special equipment is required at 
the well, there is no loss of drilling 
time. 


New Price List—May Ist, 1938 


Clinograph 


A quick, inexpensive daily record 
of vertical deviation in drilling, 
without the use of dangerous acids. 
Used on wire line, as ‘'Go-Devil" 
or on sand or bailing line. Fully 
patented. 


Clinograph 


Designed for open holes only—pro- 
viding permanent, accurate photo- 
graphic records of inclination and 
direction on paper discs five min- 
utes after removing instruments 
from hole. Fully patented. 
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Setting a Remarkable 
Well-Surveying 
Record! 


Continental Oil Company's 
world's record well at Wasco, 
California, was Double Surveyed 
to a depth of 11,500 feet with 
the "“SURWEL" Gyroscopic 
Clinograph on a wire line—the 
deepest oil well survey ever 
made. 


From the Log 


Bottom reached at......... 
babes Ith 36m 12sec. 


Out-run completed at...... 
12h 53m 47sec. 


Total time for two 
2h 37m I2sec. 


Closure between In and 
9.3’ 


Maximum temperature 
210°F. 
Records taken every 100 feet. 


Surwel 
Clinograph 


provides a map of the well, 
photographically at all depths 
and affording a true picture 
of drilling progress for both 
direction and degree of ver- 
tical variation. Doubly checked 
against error by "in and 

out" survey. Speedy and 

accurate. Fully covered 

by patents. 


Tulsa, Oklahoma Houston, Texas 
425 Petroleum 3118 Blodgett Avenue 
Building Lafayette, La. 
Bank 
9. 
Corpus Christi, Texas Santa Barbara, 


332 North Morning- 
side Drive 


Continental Oil — K.C.L.A. — 
Wasco (near Bakersfield), Cali- 
fornia. The world's deepest well. 


SPERRY-SUN WELL SURVEYING COMPANY 
1608 Walnut Street, Philadelphia, Pa. 


1409 E. Valley Road 


2 


Long Beach, Calif. 

549 East Bixby Road 

(3800 Block—Atlan- 
tie Ave.) 


Bakersfield, Calif. 
c/o Elks Club 
17th and | Streets 
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More Vivid Stereoscopic Images 


increase accuracy of observations 


Perspective and depth of focus are 


important requisites in the study of 


well borings. 

Spencer Low Power Binocular 
Microscopes provide a wide field of 
view and great depth of focus. They 
produce a more vivid stereoscopic 
image because the objectives con- 
verge at a 16 degree angle—an exclu- 
sive Spencer feature. The eye pieces, 


however, converge at the comfortable 
angle of 8 degrees eliminating eye- 
strain and fatigue. 


A dust-tight revolving drum carry- 
ing objectives of different magnifica- 
tions is available. 


Using one of these instruments 
brings a full realization of the real 
value of these Spencer features. 


Write Dept. F29 for descriptive literature. 


Spencer Lens Company 


MICROSCOPES SPENCER REFRACTOMETERS 


MICROTOMES 


COLORIMETERS 
PHOTOMICROGRAPHIC | BUFFALO | SPECTROMETERS 


EQUIPMENT 


PROJECTORS 
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DRILLING and EXPLORATION 
COMPANY, INC. 


J. E. Brantly, President 
Chas. R. Rider, Vice-President 


DRILLING CONTRACTORS 


Geologists and Engineers 


Mid Continent, California, Latin America 


621 So. Hope St. Continental Bldg. 
Los Angeles, Cal. Dallas, Tex. 
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OUT IN FRONT .. . with “XR” 
the New Sustained Action Acid 


Dowell's latest achievement is "XR"—the Sustained Action Acid. 


This new type acid contains an ingredient that sustains the dissolving action 
until the acid has penetrated to the most distant area of the pay. And, it's 
Inhibited, of course—preventing costly damage to tubing and casing. 


Moreover, Dowell "XR" Acid is introduced into the formation at the regular 
rate—no loss in strength is suffered due to increased velocity as with multiple 
pump treatments. It arrives at its destination fresh and vital. 


With "XR" Sustained Action Acid, Dowell can develop increased production 
for thousands of operators—and this production gain lasts longer. 


Since the beginning, Dowell has stayed “out in front” with new developments 
in acidizing. It has brought to the industry every major contribution to the 
art. You can stay “out in front" with Dowell. 


WRITE for comprehensive literature on Dowell's 
latest achievement—"XR" Acid. Information and 
treatments available at all Dowell stations. 


DOWELL INCORPORATED 


Subsidiary of THE DOW CHEMICAL COMPANY 
General Office: Kennedy Bldg., Tulsa, Okla. 
Now in MEXICO .. . DOWELL SOCIEDAD ANONIMA, San Juan de Letran No. 6, Desp. 10! 


Apartado Postal 24-24, Mexico, D.F., Mexico 
Esquina: 2a. 63a. Avenidas. La Isleta, Apartado Postal 438, Tampico, Tamaulipas, Mexico 


DISTRICT OFFICES 
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Cody, oming Midland Shreveport, Louisiana 
Eureka, Kansas Stamford, Texas 
Flora, Illinois Mt. Pleasant, Michigan Stonewall, Oklahoma 
Great Bend, Kansas Newton, Kansas Tulsa, Oklahoma 

ws Hays, Kansas Okotoks, Alberta Wichita, Kansas 


OIL AND GAS WELL CHEMICAL SERVICE 
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ECONOMIC ASPECTS OF DRILLING! 


JOSEPH E. POGUE? 
New York, N.Y. 


ABSTRACT 


This paper analyzes the normal incentives to drilling by correlating well comple- 
tions in the United States with the price of crude oil, the Federal Reserve Board Index 
of Industrial Production, the production of crude petroleum, and crude oil discoveries. 
As a result of this multiple correlation, the recent abnormal rise in the drilling rate is 
emphasized and attributed to the entry of new factors largely related to the manner in 
which proration functions. A projection is then made of the drilling rate in the state 
of Texas to 1942 and the per-well allowable estimated both for East Texas and the rest 
of the state, segregated into flowing and pumping units. The estimated daily production 
per flowing well for Texas, exclusive of the East Texas field, is estimated to be: 1936 
= 51.4; 1937 = $2.1; 1938= 40.5; 1939 = 36.2; 1940= 33.1; 1941 = 32.7; and 1942=31.8. 
Finally it is shown how wider well spacing and other measures for retarding the drilling 
impetus can not only correct this decline but even reverse the trend. 


INTRODUCTION 


The rate of oil-field drilling in the United States is one of the key 
factors in the equilibrium of the petroleum industry. Since the 
trough of the depression in 1931-1933, the number of well completions 
has increased at a geometric rate, attaining a level of 32,812 in 1937; 
and the drilling momentum has been such as not only to involve 
the employment of much unneeded capital in the production depart- 
ment but also to constitute a flaw in the functioning of proration and 
a risk to the stability of the business. It is the writer’s purpose to 
analyze the normal incentives to drilling and, by showing the recent 
departure of the drilling curve from its associated factors, to em- 
phasize and measure the entry of unstabilizing influences, and, 
finally, to point the issue by projecting the probable course of the 
production per well in the state of Texas. 

1 Read before the Association at New Orleans, March 16, 1938. Manuscript re- 
ceived, March 7, 1938. 


2 Vice-president, The Chase National Bank of the City of New York. The writer is 
indebted to Norman D. FitzGerald and Basil B. Zavoico, department of petroleum 
economics, The Chase National Bank, for assistance in the preparation of Parts I and 
II, respectively, of this paper. 
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PART I. CORRELATION ANALYSIS 


It is obvious that the drilling rate is responsive to the price of 
crude oil, the volume of required production of this commodity, the 
level of general business, and the availability of newly discovered oil 
fields, as well as to other factors not so readily reducible to quanti- 


TABLE I 


WeLt ComPLETIONS IN UNITED STATES, WITH Four RELATED STATISTICAL 
SERIES, BY YEARS, 1915-1937 


Weighted Federal Reserve Two-Year 


Number Average Price Board Index Production Moving Total 
Year _ of Well of Crude Oil _— of Industrial of Crude of Crude Oil 


Completions* at Well* Productiont oOil* Discoveredt 
(Dollars Per (1923-25=100) (Figures in Millions of Barrels) 
Barrel) 

I 15 14,157 0.64 738 281 530 
1 16 24,619 1.10 87§ 301 650 
117 23,407 1.56 87§ 335 1,070 
1918 25,687 1.98 86§ 356 gio 
1919 29,173 2.01 83 378 1,050 
1920 33,911 3-07 87 443 1,630 
1921 21,937 3.99 67 472 2,010 
1922 24,689 1.61 85 558 2,040 
1923 24,438 1.34 101 732 1,510 
1924 21,888 1.43 95 714 1,230 
1925 25,623 1.68 104 764 1,390 
1926 29,319 1.88 108 771 2,670 
1927 24,143 1.30 106 gor 2,540 
1928 22,331 2.287 III go2 +, 

1929 26,356 1.27 119 1,007 4,210 
1930 21,240 1.19 898 4,310 
1931 12,432 0.65 81 851 4,400 
1932 15,021 0.87 64 785 1,440 
1933 12,312 0.67 76 go6 500 
1934 18,197 1.00 79 908 870 
1935 21,420 0.96 go 997 2,240 
1936 25,166 1.09 105 1,098 2,710 
1937 32,812 1.19§ 110 1,276 3,030 


* U.S. Bur. Mines. 
! Survey of Current Business. 
1915-1934 taken from chart published in American Petroleum Industry (Amer. Petrol. Inst., 1935) 
P. ie Oil and Gas Journal (January 27, 1938), Pp. 39, 50, 51- 
ted. 


tative terms. The former group of statistical influences has been oper- 
ative for a long period; but some of the non-statistical factors, such 
as those arising under the influence of proration, are relatively recent 
and are now operating to distort normal relationships and create 
strains in the industrial structure. The methods of correlation analy- 
sis, applied to the statistical factors, provide some measure of the 
importance and incidence of the non-siatistical factors. 
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The data that have been subjected to correlation analysis are 
presented in Table‘, and’ the period selected is 1915-1937 inclusive. 
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Fic. 1.—Number of well completions in United States by years, 1915-1937, 
together with four associated statistical series. 


Each of these series with its respective trend is shown in graphic form 
in Figure 1. It is evident that the trends of completions and price are 
downward, whereas the trends of the Federal Reserve Board Index of 
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Industrial Production, crude oil production, and the 2-year moving 
total of discoveries are upward. The equations of the respective 
trends are as follows. 


Well completions = —151.51 Xs + 24,805 
Price of crude oil *Xe= —3.76 X5+ 181.61 
Federal Reserve Board Index of Industrial Production X; = 0.57 Xs+ 84.52 
Crude oil production 39.16 Xs + 253.30 
2-year moving total of discoveries Xs= 84.23 Xs+ 1,008 


Where X; = Well completions in the United States 
X2 = Weighted average price of crude oil at the well, in cents per barrel 
X; = Federal Reserve Board Index of Industrial Production, 1923-1925 = 100 
X4 = Production of crude oil, in millions of barrels 
Xs = Years from 1914 
Xs = 2-year moving total of discoveries, in millions of barrels 


The relationship between price and completions for the 23-year 
period under consideration may be shown by means of a scatter dia- 
gram (Fig. 2). The equation representing the relationship is: X= 80.39 
X2+12,105, in which X; is the number of completions and X2 the 
weighted average price of crude oil at the well expressed in cents 
per barrel. The coefficient of correlation is +0.76, representing ap- 
proximately a 58 per cent degree of conformance, and the average 
deviation, or error, is +3,020 wells. Inspection of Figure 2 reveals 
that the widest deviation from the average relationship is recorded 
for the year 1937. The chart and equation indicate that price has a 
smaller effect on the drilling rate than might be expected from the 
logic involved. Variations of 10 cents a barrel from current prices 
indicate an effect on the drilling rate of only about 800 wells per 
annum. If the two series are recomputed in terms of deviations from 
their respective trends and these deviations correlated, the coefficient 
of correlation is raised to 0.985. 

A similar range of computations was made, in turn, for the rela- 
tionships between completions and the Federal Reserve Board Index 
of Industrial Production, the domestic production of crude petroleum, 
and a 2-year moving total of oil discoveries: the three remaining series 
shown in Figure 1. The results of all the separate correlations may be 
summarized as follows. 


Coefficient of 
Series Coefficient of Correlation Based 
Correlation of on Deviations 
Original Data from Trend 
Completions vs. price +0.76 +0.985 
Completions vs. Federal Reserve Board Index of 
Industrial Production +0.56 +0.982 
Completions vs. production —0.02 +0.951 
Completions vs. discoveries +0.83 +0.852 


Completions vs. four series combined — +0.993 
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By relating the four series simultaneously to completions, a high 
degree of conformance is obtained, the coefficient of correlation based 
on deviations from trend becoming +0.993. The result of this multiple 
correlation is shown in Figure 3, in which the heavy line represents 
the actual number of wells completed each year and the dashed line 
represents the theoretical number that would have been completed 
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Fic. 2.—Scatter diagram showing relationship of well completions in 
United States to weighted average price of crude oil. 


if the factors considered represented the entire range of influences 
and the relationship were perfect. The equation representing the com- 
mensurability of the two curves is as follows. 


X, = 70.61 X2+160.43 X3— 2.84 Xa+155.62 Xs—0.44 Xs—134 
Where X, = Estimate of well completions 
X2 = Weighted average price of crude oil at the well, in cents per barrel 
X; = Federal Reserve Board Index of Industrial Production 
X,4 = Production of crude oil, in millions of barrels 
Xs = Years from 1914 
Xs = Two-year moving total of discoveries, in millions of barrels 
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The average difference between the two curves is 1,754 comple- 
tions, but it is to be observed that the maximum deviation is for the 
year 1937 and that the rise in the completions since 1933 is very much 
more rapid than the curve of associated factors. In short, the rela- 
tionship of the two curves during the past 4’years clearly indicates 
the operation of influences absent in the earlier period; or, in other 
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Fic. 3.—Well completions in United States and estimate derived from 
related statistical series, by years, 1915-1937. 


WELL COMPLETIONS IN THOUSANDS 


words, the drilling rate has come under the stimulus of causes extra- 
neous to price, business conditions, production, and discoveries avail- 
able for drilling. This circumstance is well known among those 
familiar with recent influences, but the incidence of the development 
is perhaps not fully appreciated. Among the residual influences affect- 
ing the drilling rate are the bunching of lease expirations, a low in- 
terest rate, inflation fears, and the uneconomic stimulus of the pro- 
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ration mechanism itself, particularly those phases of its administra- 
tion that create a motive for drilling wells in excess of those required 
for effective withdrawal of quotas. 

During the 4 years since 1933, the cumulative increase in the 
number of completions has been 20,500, whereas the cumulative in- 
crease in the indicated number that would have been called for under 
the formula was 7,678—a difference of 12,822 completions. The 
number of “unnecessary” wells drilled in the course of the past 4 
years must, accordingly, lie within this spread. 

On the basis of an unchanged crude oil price, a business index of 
go, a crude oil production of 1,260 million barrels, and a continuation 
of the past 2-year rate of crude oil discoveries, the formula indicates 
a reduction of 3,004, or about g per cent, in the number of 1938 com- 
pletions as compared with 1937. If, however, as seems likely, there is 
some retardation in the influence of the non-statistical factors, the 
indicated reduction would be augmented, suggesting 28,000 to 29,000 
conpletions for 1938. 


PART II. PROJECTION OF PER-WELL ALLOWABLE 


The drilling of wells in excess of equilibrium requirements’ creates 
a cumulative pressure manifesting itself, under proration, in the 
form of a declining per-well allowable. As is well known, this pres- 
sure finds its most acute reflection in Texas, because of the large 
ratio of reserves to normal markets, the methods of administering 
proration, and other factors characteristic of oil conditions in that 
state. In order, however, to get at an adequate measure of this fac- 
tor, it is necessary to project the data after deducting from the totals 
the East Texas situation (which is a unit within itself) and the num- 
ber and output of pumping wells in the rest of the state. In this way 
a measure of the pumping wells in Texas, exclusive of the East Texas 
field, is arrived at. In order to make the computations, it is neces- 
sary to assume a specific production rate for the state of Texas. This 
assumption in terms of the state’s 1937 production taken at 100 is as 
follows: 1938=100; 1939=105; 1940=110; 1941=115; and 1942= 
120. The wells are divided into pumping wells and flowing wells for 
1936 and 1937, the data being taken from compilations based on the 
records of the Texas Railroad Commission. These two categories of 
wells, for the East Texas field and for all of Texas excluding East 
Texas, are then projected for 5 years into the future on the basis of 
assumed drilling rates and calculated transfers from year to year of 


* See J. E. Pogue, “An Equilibrium Theory of Proration,” Amer. Inst. Min. & 
Met. Eng. (Annual Meeting, February, 1938), for explanation of the equilibrium con- 
cept. 
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a share of the flowing wells into pumpers. The pumping wells are 
then assigned a horizontally extended unit production, and the re- 
maining production after division by the estimated number of flow- 
ing wells yields the estimated daily allowable per flowing well. While 


TABLE II 
PRODUCTION AND WELL Data For East TEXAS FIELD FOR 1936-1937, 
WITH PROJECTIONS FOR 1938-1942 
1936 1937 1938 1939 1940 1941 1942 
Production in Thousands of Barrels Per Day 


Flowing wells 4°7 393 355 331 304 264 228 

Pumping wells 51 14 105 129 156 161 172 

Total 458 . 467 460 460 460 425 400 
Number of Wells in Thousands (June 30) 

Flowing wells 18.1 18.7 18.5 17.6 1§.2 12.4 9-5 

Pumping wells 2.6 4.2 6.5 8.8 12.0 13.8 15.5 

Total 20.7 22.9 25.0 26.4 27.2 26.2 25.0 
Production Per Well in Barrels Per Day 

Flowing wells 22.5 21.0 19.2 18.8 20.0 $3.3 24.0 

Pumping wells 19.6 17.6 16.2 14.7 13.0 11.7 II.I 

Total 22.1 20.4 18.4 17.4 16.9 16.2 16.0 

TABLE III 


PRopUCTION AND WELL Data For Texas (Exciupinc East Texas FIELD) 
FOR 1936-1937, WITH PROJECTIONS FOR 1938-1942 
1936 1937 1938 1939 1940 194% 1942 
Production in Thousands of Barrels Per Day 


Flowing wells 375 563 526 557 590 664 725 

Pumping wells 337 370 414 453 487 521 555 

Total 712 933 940 1,010 1,077. 1,185 1,280 
Number of Wells in Thousands (June 30) 

Flowing wells 7-3 10.8 13.0 15.4 17.8 20.3 22.8 

Pumping wells 35-4 38-9 43-5 47-7 51-3 54-8 58.3 

Total 42.7 49-7 56.5 63.1 69.1 75.1 81.1 
Production Per Well in Barrels Per Day 

Flowing wells 51.4 52.1 40.5 36.2 33-1 32.7 31.8 

Pumping wells 95 95 95 95 95 95 O85 

Total 16.7 18.8 16.6 16.0 15.6 15.8 15.8 


it can not be expected that this projection can be precise, the results 
are nevertheless believed to have validity within practical limits and 
therefore to be serviceable as a measure of the problem. The data 
employed are presented in Tables II and III and plotted in Figures 
4 and s. 
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The East Texas field is of interest in this survey because of the 
approximate attainment of the marginal limit of 20 barrels per well 
in its unit allowable, with continued drilling in prospect. Figure 4 
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Fic. 4.—Estimated production, number of wells, and production per well 
in East Texas field, by years, 1936-1942. 


shows the projected relationship of flowing and pumping wells in this 
field. The number of pumping wells is expected to exceed the number 
of flowing wells in 1941. Either the field allowable will have to be 
raised or else the daily allowable per average well will have to fall 
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below 20 barrels, as shown in Table II. Perhaps a portion of this re- 
duction can be shifted to the pumping wells, if their capacity for pro- 
duction should decline, but a meticulous discrimination on the part of 
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Fic. 5.—Estimated daily production per flowing well in Texas (exclusive of 
East Texas), by years, 1936-1942, together with related data. 


the regulatory bodies would have to be exercised in this event. The 
Sunday shut-down has temporized with the problem. The cessation 
of granting drilling permits or the revision of the marginal well law 
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may receive consideration. All these possibilities render projection 
difficult, but Figure 4 presents current tendencies and serves to em- 
phasize the difficult problem faced in connection with the proration 
of the East Texas field. 

Figure 5 shows the results of the computations for Texas exclud- 
ing East Texas. The number and production of the two categories 
of wells—flowing and pumping—are shown separately. In calculating 
the indicated per-well allowable for flowing wells, a daily production 
of 9.5 barrels per well for all pumping wells was employed unchanged 
for the entire period. This figure is the estimated rate of production 
in 1936 and it is believed that no appreciable decline will take place 
in this figure, for the reason that new and vigorous pumping wells will 
be continuously coming into the list and the technique of pumping 
is undergoing continuous improvement. A small decline, however, if 
postulated, would not substantially affect the results. On the basis 
of the assumptions made, the indicated trend of the per-well allow- 
able for flowing wells is as follows. 


INDICATED DatLy ALLOWABLE PER FLOWING WELL IN TEXAS, 
EXCLUSIVE OF East TEXAS FIELD, IN BARRELS 
Per Day PER FLowInG WELL 


1936 51.4 
1937 52.1 
1938 40.5 
1939 36.2 
1940, 33-1 
1941 
1942 31.8 


The trend shown reflects a drastic decline in prospect. This trend 
could be greatly alleviated if customary spacing patterns were 
widened. If half the wells contemplated were drilled on the basis of 
20 acres per well instead of 10 acres per well, the new drilling would 
be reduced by 25 per cent. If the spacing of all the wells were doubled, 
the number of new wells would be cut in half. The effect of progres- 
sive widening of the spacing pattern on the per-well allowable may 
readily be calculated, with results as follows. 


INDICATED DatLy ALLOWABLE PER FLOWING WELL IN TEXAS, EXCLUSIVE OF EAST 
XAS FIELD, ON BASIS OF WIDER WELL SPACING, IN BARRELS 
Per Day PER FLowING WELL 


1938 1939 1940 1941 1942 
Probable 40.5 36.2 33-1 32.7 31.8 
Basis 25 per cent cut in drilling 42.1 39-0 36.6 36.9 36.4 
Basis 50 per cent cut in drilling 44.2 42.5 41.3 42.6 42.9 
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The foregoing table brings to a focus the economic advantage of 
wider well-spacing patterns. Other measures are also available to the 
same end, such as the introduction of acreage factors into quota 
calculations, the furtherance of unit operation, and the like. The 
arrest of the declining per-well allowable, especially in Texas, is no 
longer an academic problem; the stability of the industry itself is 
involved. 
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WILDCAT DRILLING IN 1937! 


FREDERIC H. LAHEE? 
Dallas, Texas 


ABSTRACT 


In 1937 wildcats drilled in the region covered by this + pe numbered 1,002 di 
holes and 138 gas or oil discovery wells; that is, approximately 12 per cent of the wild- 
cats were completed as producing wells. These and related statistics are discussed in 
connection with the reasons for locating the holes, and in reference to drilling costs. 


Last year a brief study was made of the statistics of wildcat 
drilling in southeastern New Mexico, all of Texas except the north- 
western part where data were not available, Louisiana, southern 
Arkansas, Mississippi, Alabama, and Florida. Information was col- 
lected for the years 1935 and 1936, and it was shown that between 
89 and 93 per cent of all wildcats were dry.* 


MEW MEXICO 


3 (12,06) 
40(35,4 


TOTAL 
138 (765,690) 


'0 (141,815) 
109 (639,105) 


WILDCATS, 1937 


Fic. 1 


Figures for 1937, for the same area, are now on hand. In most 
cases these figures are used only for holes drilled outside of known 
pools, and sufficiently far from production to be regarded strictly as 
tests of unproved stratigraphic and structural possibilities, and not as 
short extensions of mapped pools. However, in a few instances, dis- 
covery wells of different sands on the same structure have been in- 
cluded, where this structure had not yet been fully outlined. An 
example of this kind is that of the discovery wells of the three pay 
zones in the Schuler field in Arkansas. Also, on some of the Gulf 

1 Read before the Association at New Orleans, March 16, 1938. Manuscript re- 
ceived, March 8, 1938. 

? Chief geologist, Sun Oil Company. 

3 Frederic H. Lahee, “Wildcat Drilling in 1935 and 1936,” Bull. Amer. Assoc. Petrol. 
Geol., Vol. 21, No. 8 (August, 1937), pp. 1079-82. 
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Coast salt domes, already partly outlined by earlier drilling, cer- 
tain deep-sand discoveries have been rated as wildcat. Along the 
southwestward extension of the Rodessa fault, several producers 
have been listed as wildcats because they were separated from known 


WILDCATS, 1937 


Producers Total Footage 
Oil | Gas | Gas Wells 
1 Alabama ° ° ° ° 2 7,248 
2 So. Arkansas 5 ° 5 32,386 44 156,042 
3 Florida ° ° ° ° 3 6,379 
4 No. Louisiana I 5 6 41,998 51 240,796 
5 So. Louisiana 13 5 18 169, 102 67 503,110 
6 Mississippi ° ° ° ° 19 72,628 
7 SE. New Mexico 3 ° 3 12,061 40 135,479 
Texas 
8 Northeast 16 6 22 98,816 105 405,132 
9 Southeast 13 | 20 141,815 109 639, 105 
10 Southwest 31 13 44 194,409 325 1,216,832 
11 San Antonio 8 ° 8 23,013 128 292,324 
12 West Texas 12 ° 12 52,090 109 421,915 
Totals 
A 1+3+6 ° ° 24 86,255 
B 2+4+8+11 41 196, 213 328 1,094, 204 
C 5+9 38 310,917 176 1,142,215 
D to 44 194,409 325 1,216,832 
E 7+12 15 64,151 149 5571394 
Grand total 138 765,690 1,002 4,096,990 
765,690 _ 4,096,990 _ 
Average depth of hole = 138 5,548 ft. yee 4,080 ft. 
On basis of total holes drilled 100 per cent and total footage 
drilled 100 per cent 
Per Cent Per Cent Per Cent Per Cent 
Producing Dry Producing Footage | Dry Footage 
A ° 100 ° 100 
B II.11I 88.889 15.204 84.796 
Cc 17-757 82.243 21.395 78.605 
D 11.924 88.076 13.775 86.225 
E 9.146 90.854 10.321 89.679 
Total 12.105 87.8905 15.746 84.254 


production by several miles. In other words, the classification used 
herein leans toward the conservative side, for discovery wells, some- 
what raising the percentage of wildcat producers and lowering the 
percentage of dry holes. 

In preparing the map (Fig. 1), both oil wells and gas wells are 
together shown as producers. In Table I oil wells and gas wells are 
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listed separately, under the several states or districts, but the footage 
of these holes is combined. For comparison, the holes and footage 
have been totaled by provinces, designated A, B, et cetera. The grand 
total reveals that 765,690 feet of hole were drilled in 138 discovery 
wildcat wells, as contrasted with 4,096,990 feet in 1,002 dry holes. 
This means that a little more than 12 per cent of all wildcats drilled 
in 1937 were producers, the other 88 per cent being dry. For every 
producer foot drilled, 5.35 feet of dry hole were drilled. This is a bet- 
ter record than that of 1936 \.hen one producer foot was drilled for 
every 6.83 feet of dry hole. 

In the past 2 or 3 yea‘s there has been a tendency in some quarters 
to try to cut down the e..cessive cost of wildcat drilling by first explor- 
ing with a small hole, let us say 5 or 6 inches in diameter, carried to 
depths as great as 7,000 or 7.500 feet, and then, if electrical logging 
and side-wall sampling seem to warrant a test for oil, following this 
small-hole drilling by a hole large enough to complete with adequate 
casing for production purposes. 

It is of some interest to compare the two methods, namely, that 
of drilling all wildcats with a hole large enough to complete as a pro- 
ducer if oil or gas is discovered, and that of drilling all wildcats as 
small exploratory holes to.be followed by a second large hole where 
indications point to possible commercial production. In making this 
comparison, let us assume: (1) that the average cost of drilling the 
small hole is $2.50 per foot; (2) that the average cost of drilling the 
large hole is $7.00 per foot; and (3) that in all the cases listed, the 
producing horizon would be found in the small exploratory hole. In 
these assumptions, the 4,096,990 feet of dry hole plus the 765,690 
feet of producers would have cost $12,156,7co for small-hole drilling, 
or $34,038,760 for large-hole drilling; and the additional large holes 
for the discoveries would have cost $5,359,830. Therefore, for the 
first method the total cost would have been $34,038,760 and for the 
second method (small hole plus large hole where oil is found), 
$12,156,700 plus $5,359,830, or $17,516,530, which is roughly half 
the cost of wildcat drilling by the present large-hole method. 

These figures are taken to represent drilling to depths of 6,000, 
7,000, or 8,000 feet. The same principle is applicable to shallower 
drilling, or to deeper drilling. It is true that there are certain ob- 
jections to this small-hole drilling—certain risks of missing pay 
sands; but in any event, structural and stratigraphic information 
may be secured more cheaply than by the large-hole wildcat. The 
procedure is worthy of very careful consideration as a means of 
reducing the huge costs of wildcat drilling. 
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In examining the reasons for drilling these wildcats in 1937, we 
find the following facts. 

Fifty producers and 414 dry holes were located on geological infor- 
mation (surface, subsurface, trend, core drilling). 

Fifty-three producers and 138 dry holes were located on geo- 
physical evidence (seismograph, torsion balance, m2gnetometer, 
gravity meter, or combinations). 

Nine producers and 43 dry holes were located on combined geo- 
logical and geophysical evidence. 

Thirteen producers and 220 dry holes were pure wildcats, with 
neither geology nor geophysics to guide the selection of their sites. 

Thirteen producers and 185 dry holes were located for reasons not 
known to those who assembled the information. 

Of significance is the fact that only 5.9 per cent of the holes lo- 
cated without technical basis were producers, whereas 18.8 per cent 
of all the holes located on geology or geophysics were producers of oil 
or gas. Locations based on technical advice were more than three 
times as successful as locations made without such advice. 

As we pointed out last year, there is much food for thought in 
figures such as these herein presented. Again we urge that an analysis 
of this kind be made each year for all important oil-producing dis- 
tricts in the United States. 
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RECENT PETROLEUM DEVELOPMENT IN ILLINOIS! 


ALFRED H. BELL? anp GEORGE V. COHEE? 
Urbana, Illinois 


ABSTRACT 

During the past year new drilling in Illinois, especially in the deeper part of the 
Illinois basin, has been providing a wealth of new information on the subsurface geology 
of the region. Oil has been discovered in numerous widely scattered localities in the 
basin, but as yet the boundaries of the productive areas are largely undefined. Since 
May, 1937, approximately 4 million barrels of oil has been produced from the new 
fields and present indications are that reserves in the new areas will exceed 100 million 
ee The producing strata and the structures controlling the accumulations. are 


INTRODUCTION 

One year ago, the discovery of oil in three new areas in Illinois 
was reported to this Association. This discovery was preceded by 
extensive geological and geophysical investigations which resulted 
in the leasing of several million acres. The discovery wells were all 
of small capacity—not more than too barrels per day initial—and 
the question whether there were to be returns on the very considerable 
investment already made was still unanswered. Today the picture 
has changed. Initial daily flows varying from 1,000 to 2,600 barrels 
of oil have been obtained in 26 wells. Instead of three, there are a 
dozen new fields, with three hundred producing wells, yielding a 
daily production of 25,000 barrels of oil. This is more than double the 
total production of the old fields of Illinois for the same period, and 
thus the state’s production has been trebled. The number and wide 
distribution of the new fields throughout the area of the Illinois basin 
give promise of many more discoveries to come and indicate not only 
increased drilling activity in the immediate future, but a period of 
orderly development which should last for many years. Since May, 
1937, approximately 4 million barrels of oil have been produced from 
the new fields and present indications are that reserves in the new 
areas will exceed 100 million barrels. 


DATA FROM NEW DRILLING: 


Previous to this new development few wells in this area had com- 
pletely penetrated the Pennsylvanian strata, and because correlations 
* Read before the Association at New Orleans, March 18, 1938. Manuscript re- 


ceived, March 18, 1938. Published with the permission of the chief, Illinois State 
Geological Survey. 


2 Geologist and head, Oil and Gas Division, Illinois State Geological Survey. 
3 Assistant geologist, Illinois State Geological Survey. 
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of the few available logs were difficult, only very generalized subsur- 
face contour maps or cross sections could be made.‘ 

Data from the new drilling are furnishing a wealth of new knowl- 
edge of the subsurface stratigraphy and structure of Illinois, particu- 
larly for the central basin area. Most of the new wells are drilled into 
the Ste. Genevieve limestone of Lower Mississippian age and a few 
penetrate the Devonian or older systems. Studies of the new data are 
in progress, but are as yet far from complete. Only a brief mention 
can be made here of some of the more important findings. 


STRUCTURAL AXES 


The principal previously known structural axes are the LaSalle 
anticline—broken in the region of the Southeastern Illinois oil field 
by cross folds of which the most conspicuous is the Oakland anticline 
—the DuQuoin-Centralia monocline, the Shawneetown-Rough Creek 
fault, the faulted belt which borders the basin on the south and several 
axes trending east-west and in other directions in Bond, Clinton, and 
Perry counties. Studies of the stratigraphy and structure of outcrop- 
ping Pennsylvanian beds in 1934-35 had revealed the presence of 
several anticlines in eastern Marion and western Clay counties, the 
axes of some of which are shown. A subsurface contour map. of the 
base of the Pennsylvanian appeared to indicate two east-west anti- 
clinal structures in this general area. 

The drilling in the Clay City, Noble, and Cisne fields and sur- 
rounding territory has revealed the presence of anticlines arranged 
en échelon and trending slightly east of north. The eastern axis, that 
of the Noble structure, is in line with the axis of the Oakland anticline 
in the Westfield-Siggins area of Clark and Cumberland counties, one 
of the cross folds on the LaSalle anticline described by Mylius.' Ac- 
cording to Wasson® seismograph findings indicate a structural dis- 
turbance extending across Wayne, Richland, and Jasper counties. 
This is of great interest from the point of view of further development. 
It is interesting to note that oil showings were found at Rose Hill 
(King well) almost along this axis and a new field has been discovered 
near Aden on the south line of Wayne County on what may be a 
southern extension of the same structural disturbance. This field is 
16 miles from the nearest production. 

The Aden field was brought in by The Texas Company’s Silver- 


‘ Illinois State Geol. Survey Rept. Investig. 40, Figs. 2 and 3. 
5 Illinois State Geol. Survey Bull. 54. 


® Theron Wasson, “Recent Oil Discoveries in Southeastern Illinois,” Bull. Amer. 
Assoc. Petrol. Geol., Vol. 22, No. 1 (January, 1938), p. 74. 
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man No. 1, SW. }, NW. i, Sec. 16, T. 3 S., R. 7 E. The well is 
producing from the ““McClosky sand” at a depth of 3,276 feet. The 
initial production of the well was 385 barrels in 19 hours flowing. The 
Silverman No. 2 is being drilled. 

The Beecher City field was discovered by the Carter Oil Company. 
Its Mary Miller well No. 1, located in Sec. 12, T.8 N., R. 3 E., Fayette 
County, with a total depth of 3,100 feet, was completed on December 
20, 1937. An initial production of 57 barrels of oil was obtained in 17 
hours from the Devonian limestone. Production of this well dwindled 
to about 5 barrels per day after which it was plugged back to the 
Cypress sand. A second well in the field is the same company’s Clow 
No. 1 which is producing about 40 barrels per day from the Benoist 
sand at a total depth of 1,503 feet. A third well, the Farrelly e¢ al. 
Lilley No. 1 is reported to be showing oil and may be a producer in the 
same sand. 

Since January 1, 1938, the Dix field in the northern part of Jeffer- 
son County was brought in by the Carter Oil Company’s Tate well 
No. 1, in the center, W. }, NW. 4, NE. 3, Sec. 10, T. 1 S., R. 2 E. The 
well is producing from the Benoist sand at a depth of 1,982 feet and 
had an initial production of 58 barrels in 18 hours on the pump. An- 
other well was drilled in the field by the Carter Oil Company on the 
Douthit farm in the center, E. 3, NE. 3, SE. 4, Sec. 9, T. 1 S., R. 
2 E. The initial production was 147 barrels of oil and 12 barrels of 
salt water per day. 

At present one of the most active areas in the state is the New 
Centralia field, which was discovered in December, 1937. This field 
now (March 12, 1938) has 12 producing wells, 7 drilling wells, 6 rigs 
standing, 16 wells rigging up, and 3 locations. Production is from the 
Benoist sand at an average depth of approximately 1,350 feet. The 
productive area has been extended into the western part of the city 
of Centralia. Initial production of more than 300 barrels is reported 
for some of the wells, whereas the average initial production for wells 
west of the city is between 150 and 200 barrels. 

Showings of oil in scattered wildcats have been found near Ina, 
Jefferson County, near Whittington (Mitchell well), Franklin County, 
near Farina, Marion County (Nichols well), and east of Harrisburg 
in Saline County (Beagle well, NW. 3, NE. 3, Sec. 13, T.9 S., R. 7 E.). 
The last is of special interest because of its location near the Cottage 
Grove and Shawneetown faults. The oil showing was in the Tar 
Springs sandstone from 1,780 to 1,824 feet. The well was shot with 
160 quarts of nitroglycerine on February 15 and has been shut down 
since that date. 


\ 
} 
& 
te 
3 
4 
7 
4 
a 
3 
5 


YW 


ES] 


ON3937 


o 
WANOZIBOH 


AIAUNS ILVLS SIONITTI 


006 2- 


NVIddISSISSIW 


NISVG SIONIT1N 3HL SSOYDV 


NOILD3S - SSOYD 


- 
0002- 
4 
3 
° 
g 283 4 
‘ 
BO v 
SNIDDILNY S3NITDILNY 3NITDONOW 
3 GON ONY ALID VIIWYLNID 


| 
a 
aye 
i 
} 
: 
: 
< 2 
2 
8 
3 
: 


PETROLEUM DEVELOPMENT IN ILLINOIS 655 


CROSS SECTION 

A graphic picture of some recent additions to knowledge of the 
subsurface structure is seen in the cross section (Fig. 3). This has 
been amplified after Figure 3 in Illinois State Geological Survey Report 
of Investigations No. go. Formerly no well had been drilled into the 
lower part of the Chester series in this part of the basin. The base of 
the Pennsylvanian in this area was shown in the earlier cross section 
by a smooth dashed line. Since then numerous wells have penetrated 
the Ste. Genevieve formation in the Lower Mississippian of which the 
following wells were added to the cross section: Benedum-Trees’ 
Valbert; Pure Oil Company’s Travis and Weiler; Ohio Oil Company’s 
Arbuthnot, Neely-Baughman, Strauss-Robeson; and Helmerich and 
Payne’s Stephens. Two well defined anticlines are shown in the Clay 
City-Noble area. There is also evidence of structural disturbance in 
the vicinity of the Lorenzen well in Marion County. 

The correlations of Pennsylvanian beds as shown on the cross sec- 
tion by dash lines must be regarded as merely tentative. In some wells 
these beds are logged less carefully than are beds in the Mississippian 
which include the pay zones. Because the Pennsylvanian beds vary 
laterally to a considerable degree, most of the wells are spaced too 
far apart along this cross section to admit of certainty of accurate 
correlations. Studies of surface geology indicate that the outcropping 
strata in western Lawrence County and across most of Richland 
County belong to the same two cyclothems’ (Cohn and Bogota). 
From the crest of the LaSalle anticline in Lawrence County at the 
Silurian Oil Company’s Bowers and Ross well No. 18, westward to 
the Neely-Baughman well No. 1 in the basin, a distance of 16 miles, 
the base of the Pennsylvanian drops 1,370 feet, and the top of the 
Lower Mississippian 1,700 feet. The tentative correlations indicate 
that the greater part of this thickening from the LaSalle anticline 
westward takes place in the Pottsville and a lesser amount in the beds 
above Coal No. 6. Assuming these tentative correlations to be cor- 
rect, a large amount of downwarping of the basin and of deformation 
of the Clay City and Noble anticlines took om during Pottsville 
time and a smaller amount later. 

If the surface beds have not been deformed at all, there is of 
course no use in attempting to map surface structure as a guide to ex- 
ploratory drilling. However, previous work indicates that some surface 
structures in the Pennsylvanian continue downward, for example, the 


7 William Newton and J. M. Weller, “Stratigraphic Studies of Pennsylvanian 
Outcrops in Part of Southeastern Illinois,” "Illinois State Geol. Survey Rept. Investig. 45. 
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Martinsville dome.® It is reported that seismograph findings have con- 
firmed the presence at depth of some of the structures mapped from 
outcrops in eastern Marion and western Clay counties.® 

Careful study and correlation of Pennsylvanian strata from the 
surface down are necessary to work out the geologic history of the 
Illinois basin. The Pennsylvanian has been very productive in the 
southeastern field, but not in the new fields. It may well prove produc- 
tive in some unexplored areas, but even if it should not be, the value 
of detailed studies of Pennsylvanian stratigraphy has been amply 
demonstrated, and justifies careful sampling of Pennsylvanian strata 
in wildcat wells. The lack of oil production or even oil showings in the 
Pennsylvanian in wells so far drilled in the central basin area presents 
an interesting theoretical problem. 


PRE-PENNSYLVANIAN UNCONFORMITY 


The unconformity at the base of the Pennsylvanian is conspicuous 
in the cross section. The uppermost Chester formation varies from 
the lower part of the Golconda (at the Lahr well, Lawrence County) 
up to the Kinkaid in Benedum-Trees’ Valbert well in the basin. The 
Kinkaid, Clore, and Palestine wedge out eastward and westward. 
Important deformation took place after deposition of the latest Ches- 
ter in this area and before the earliest Pennsylvanian deposition. This 
is the earliest definitely known diastrophism in the central basin 
area. The record of possible earlier diastrophism must await further 
data from deeper drilling. 


McCLOSKY LIMESTONE 


Nearly all of the oil in the new fields is produced from the Mc- 
Closky “sand” or McClosky “lime.’”’ The term ‘“McClosky”’ is 
applied to any porous zone in the Fredonia member of the Ste. Gene- 
vieve limestone formation usually occurring within 25 feet of the top. 
Wherever it has been seen (in well cuttings, cores, and in outcrops), 
the Fredonia is composed largely of odlites (Fig. 4). The size and 
character of the odlites and the amount of cement between them 
vary greatly. In the best producing wells of the new oil fields, the 
odlites are fairly uniform in size and are very slightly cemented. The 
amount of cementation varies considerably from well to well both on 
and off structure. In areas of tight, well cemented odlites, dry holes 

8 For areal geology of the Martinsville dome in Clark County, see the following 
Illinois State Geological Survey publications: Report of Investigations 45, Fig. 2, page 


7; for the subsurface geology, see Bulletin 54, plate 22B, and Illinois Petroleum 14, 
Fig. 3, pp. 6 and 7. 


® Illinois State Geol. Survey Rept. Investig. 4o. 
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SCALE 


} Fic. 4.—Ste. Genevieve limestone (McClosky “‘sand”), W., SW., NE., Sec. 8, T. 3 N., R. 9 E., Noble field, 
Richland County, Illinois. Left, broken surface; right, smooth surface, acid rinsed. 
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have been drilled in the midst of producing wells in both the Clay City 
and Noble fields. In some wells low on structure, where the odlitic 
zone is very porous, the fluid contained in the pore space is wholly or 
in part salt water. Among the wells located low in structure, Myers 
and Fitzpatrick’s Shannon, SW. }, SW. 3, SE. 3, Sec. 26, T. 2 N., R. 8 
E., Wayne County, and Benedum-Trees’ Knapp, SE. }, NW. }, SW. 3, 
Sec. 33, T. 2 N., R. 7 E., Wayne County, are producing water with 
the oil. The Liebke well, SE. }, SE. 3, SW. 3; Sec. 17, T. 3 N., R. 7 E., 
Clay County, had an encouraging showing of oil, but the amount of 
water obtained was too great to permit commercial production. 

The available data appear to indicate that porosity trends are 
largely independent of the structural trends in the new fields. In this 
respect the new fields are similar to the old. The porosity of the odlitic 
zones seems to be original and the cementation of the tight odlites 
seems to be secondary. The problem of the conditions which con- 
trolled the varying amounts of cementation is of scientific interest 
and its solution would have practical value as an aid in future oil 
development. 
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RECENT DEVELOPMENTS IN MICHIGAN BASIN! 


E. A. NEWMAN? 
Lansing, Michigan 


ABSTRACT 


New oil and gas fields have been discovered in the Southern Peninsula of Michigan 
ranging from the southwest part of the state to the Saginaw Bay area. Recent dis- 
coveries have been made in Arenac, Gladwin, Midland, and Allegan counties. The 
older pools lie in the intervening area of these counties and in other counties closely 
adjacent to them. 

The most prolific production thus far has been confined to the central and deeper 
portions of the basin, but interest in possible shallower fields has been renewed with 
the finding of the Salem field in Allegan County. Oil is produced from the Traverse and 
Dundee limestones of Upper and Middle Devonian age, the Dundee being the principal 
see horizon. New tests to explore the possibilities of Silurian and Ordovician 

‘ormations are receiving added impetus. 


INTRODUCTION 


As the result of extensive wildcat drilling, new oil fields have been 
discovered in widely separated areas. The distance between the recent 
Salem pool in Allegan County and the Clayton pool in Arenac County 
on the northeast is approximately 135 miles. The twenty-seven oil 
and gas pools in the state, including both the older producing pools 
and those under development, are located on twelve distinct struc- 
tural trends having northwest-southeast axes (Fig. 1 and Fig. 2). 

The North Buckeye and South Buckeye pools in Gladwin County 
have been the most active fields in development during the past year. 
These two pools, separated by a narrow saddle, are located about 38 
miles north and west of Saginaw. The North Buckeye discovery well 
was completed in January, 1937. The South Buckeye discovery well 
had been drilled half a year previous, but its small initial production 
did not cause an immediate drilling campaign. 

The continuation of exploration on the Buckeye structural trend 
opened a new pool 6 miles southeast of the South Buckeye pool. The 
discovery well was drilled in October, 1937. Another important field 
development in late 1936 and in 1937 was the Sherman pool in Isa- 
bella County, 12 miles west and north of Mount Pleasant. During 
the present year the most encouraging discovery is in Edenville town- 
ship, Midland County, 1o miles south of the Buckeye pool. 


1 Read before the Association at New Orleans, March 18, 1938. Manuscript re- 
ceived, March 28, 1938. 


2 Petroleum geologist, Michigan Geological Survey. 
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Since the finding of the Saginaw field in 1925, Michigan has pro- 
duced 83,000,000 barrels of oil, and now at the beginning of 1938 
presents for the first time a stable potential to the purchaser and re- 


finer. 
GENERAL GEOLOGY . 


Outcrops are a rarity in the area involved. It has a covering of 
drift ranging upward to 600 feet, composed of a heterogeneous mixture 
of gravel, sand, and clay. This material is of glacial or fluvioglacial 
origin and its depositional form was controlled by the advance-and- 
retreat stages of the last continental ice sheet. 

The topography varies from the comparatively flat glacial lake 
beds and the undulating outwash and till plains to the more rugged 
morainic features which assume a more or less concentric pattern 
with Saginaw Bay as the center. It is readily seen that outcrops have 
played a very minor réle in Michigan’s oil development. In only one 
pool, thus far, has an outcrop been of any structural significance in 
its discovery. 

Comparable with the Indiana-Illinois basin, the general structure 
of the Michigan synclinal basin has been known for practically a 
century. Douglass Houghton’ in his annual report of 1839 as State 
geologist offered the following conclusion. ““My examination would 
lead me to infer that the coal of the central portions of our state and 
that upon the Illinois River is embraced in a rock which belongs to 
the same portion of the great basin.” 


EXPLORATION AND DEVELOPMENT 


Michigan’s history as an oil producing state of commercial sig- 
nificance dates back to the Saginaw field, found slightly more than 
twelve years ago. Shallow brine wells indicated a possible subsurface 
structural closure, which warranted exploration. The next move was 
to the Muskegon area where data from salt wells likewise were uti- 
lized. The entry of the Pure Oil Company into the state and the struc- 
tural interpretation of chemical brine well records by their geological 
department led to the discovery of the Mount Pleasant field and its 
various extensions. Since that time a succession of major develop- 
ments has taken place northeast and southwest of the Mount Pleasant 
field, or in directions transverse to the strike of the structural trends. 
An immediate conclusion is that future exploration will follow these 
established trends into unproved areas. In this respect, it is interesting 
to note that up to the present time the most prolific pools have been 
confined to the areas of regional reversal of dip. 


3 Geological Reports of Douglass Houghton, 1837-1845, p. 175. Published by the 
Michigan Historical Commission (1928). , 
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Structural control in the area has been based almost solely on 
data obtained from deep wells or from shallow test-well drilling. Some 
geophysical work has been carried on in reconnaissance and to check 
core-drill “highs.’’ Geophysical surveys have been made with the 
magnetometer, torsion balance, seismograph, electrical-resistivity ap- 
paratus, and gravimeter. It has been apparent from these surveys 
that the great variance in thickness, the lack of consolidation and 
homogeneity, and the erratic water table in the glacial drift, among 
other things create a blanketing or dampening effect on sound or 
electrical waves. These difficulties, however, will probably be over- 
come. 

After the discovery of the West Branch pool in Ogemaw County 
and the Beaverton pool in Gladwin County, shallow test wells were 
drilled across the strike of other possible structural trends. The test 
wells were drilled to the Marshall formation, a suitable marker of 
Mississippian age. The outcome was the finding of the South Buckeye 
pool in Gladwin County. 

The discovery well had an initial production of 125 barrels per day 
from the Dundee limestone at a depth of 3,670 feet. Production 
tapered off rapidly and later drilling proved this well to be in a local- 
ized area lacking in porosity. 

The first well in the North Buckeye pool, slightly more than 3 
miles north and west of South Buckeye, made a natural initial pro- 
duction of 1,292 barrels per day from a depth of 3,616 feet. As of 
March 1, 1938, 372 producing wells had been completed in the Buck- 
eye pools. The maximum natural initial production from a single well 
was 3,500 barrels per day. Daily runs for the field under a voluntary 
proration averaged 26,000 barrels per day, or practically half of the 
entire production for the state. 

The Buckeye pools have one to three “‘pays” and the total pay 
section probably aggregates 12-15 feet. The oil is greenish brown and 
is highly paraffinic. The gas-oil ratio is low and paraffine accumulates 
rapidly. Brine is encroaching in flank wells. 

A recent extension on the Buckeye trend has been discovered to 
the southeast in Bentley township, Gladwin County. At this time 
only eight producing wells have been completed, but structural con- 
trol indicates a field at least 3 miles in length. The most important 
strike since the Buckeye pools is in Edenville township, Midland 
County, 10 miles south. The discovery well had an initial production 
of 1,028 barrels per day from the Dundee formation. 

The Clayton field in Arenac County, which borders on Saginaw 
Bay, presents an erratic pay condition in the Dundee formation. 
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Wells with initial productions exceeding 1,000 barrels per day have 
been completed on the north flank. Wells higher structurally have 
been very light producers. Minor fractures on the north flank may 
be the controlling factor in the more prolific wells. The Clayton oil is 
black. Its gravity is 38°. Its price is the lowest of Michigan crudes. 

The first well of commercial significance in the Sherman pool, 
Isabella County, had an acid initial production of 672 barrels per 
day at a depth of 3,656 feet. Production is obtained from gray-buff 
dolomite of the Detroit River formation (upper Monroe). The Dundee 
limestone is absent, indicating an unconformity in the area. The oil 
“pay’’ is near the top of the formation and its average thickness is 
approximately 3 feet. Comparable with the Crystal pool on the south- 
west, where the “‘pay” was associated with the erosional unconformity 
between the Bell shale and the Detroit River, the Sherman pool also 
has a strong water drive. 

Since 1928 considerable exploration had been carried on in Allegan 
County in the southwest part of the Southern Peninsula. Several 
good showings were encountered in the Traverse formation, but inter- 
est lagged until the discovery of the Salem pool, March, 1937. The 
first well was completed with an acid initial of 290 barrels per day. 
The field now has 60 wells with a daily run of approximately 4,500 
barrels. 

The Salem pool is the first to be characterized as not having 
erratic pay conditions in the Traverse limestone. In other pools having 
Traverse production, many good wells were offset by dry holes. No 
dry holes have been drilled within the productive closure in the Salem 
pool. Average total depth in the field is approximately 1,600 feet. 
Initial production after acid treatment has ranged upward to 600 
barrels per day. 

Prospects of a new field 5 miles due south of the Salem field are 
apparent with a discovery well in February, 1938, capable of 300 
barrels per day natural production from a depth of 1,613 feet. A later 
discovery in March, 1938, 4 miles southeast of the Salem field and on 
the same trend, indicates a third field in this area. This new well is 
rated at an estimated acid production of 250 barrels per day at a 
depth of 1,623 feet from the Traverse limestone. 


FUTURE DEVELOPMENT 


The discovery rate of new fields can be expected to increase during 
the next several years. With the rapid increase in widely scattered 
structural control points, the low areas will be eliminated and other 
structural trends will be discovered. Exploration for oi] and gas in 
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the Devonian formations will probably expand outward from the 
central part of the Michigan basin. 

It is logical to assume also that exploration for possible deeper oil 
in the Silurian and Ordovician formations will extend inward from 
the basin rim to the deeper central part. Very light production is now 
obtained from three wells in Dundee township, Monroe County, in 
the southeast part of the Southern Peninsula, from the Trenton for- 
mation of Ordovician age. Several scattered tests are under way to 
test Silurian and Ordovician possibilities. 

The Michigan basin can be described as being a part of a shallow 
geosyncline. The premise can not be ignored that at various times 
favorable source conditions must have provided for the accumulation 
of oil and gas in commercial amounts in formations of Silurian and 
Ordovician age. 
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DEVELOPMENTS IN KANSAS IN 1937! 


RYCROFT G. MOSS? 
Wichita, Kansas 


ABSTRACT 


During the year of 1937 more than 60 new pools, new producing horizons in old 
pools, and extensions were discovered in Kansas. Three of this number were gas dis- 
coveries. The most important producing horizons are the Lansing-Kansas City lime- 
stone and the Arbuckle dolomite, and these furnished two-thirds of the new discoveries. 
Barton, Ellis, Rice, and Russell counties, on the Central Kansas uplift, accounted for 
half of the new pools and 8o per cent of the estimated new reserves found during the 


r. 

Geological exploration during the year consisted chiefly of seismograph and core 
drilling with some surface structure mapping and torsion-balance work being done. 

The first important Misener (basal Mississippian) sand production in Kansas was 
found with the discovery of the Zenith pool in southeastern Stafford County. 

Deep wildcat wells in far western Kansas in Hamilton, Ford, Logan, and Wallace 
counties, and in southern Nebraska in Jefferson and Richardson counties furnished 
important stratigraphic data. 


INTRODUCTION 


It is the writer’s purpose to present a brief summary of oil and 
gas developments in Kansas during 1937, outlining the drilling and 
leasing activity, and summarizing the geologic work done. As there 
were nearly 70 new pools, new producing horizons in old pools, and 
important extensions to old pools discovered during the year, only 
those that are particularly important from a geologic viewpoint are 


mentioned. 
DRILLING ACTIVITY 


The state of Kansas had its most active year from a drilling stand- 
point in 1937 with a total of 2,682 wells reported. (This is the number 
carried as 1937 completions on the scout reports.) 


SUMMARY OF 1937 DRILLING IN KANSAS 
Number Per Cent 


Oil wells 1,917 71.4 
Gas wells 127 4-7 
Dry holes 638 23.9 
Total 2,682 100.0 


The foregoing total is 905 more than that of the previous year. 
The increased drilling activity was caused by a good demand for 


1 Read before the Association at New Orleans, March 18, 1938. Manuscript re- 
ceived, March 31, 1938. 


2 District geologist, Phillips Petroleum Company. The writer is indebted to Howard 

S. Bryant, of the Skelly Oil Company, for the use of the base maps and for some of the 

statistical data used in this paper, and to Henry Keplinger, of the Shell Petroleum 

a, for the data on salt water disposal wells. The drafting was done by Robert 
. Haiges, Jr. 
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Kansas oil during most of the year and by the fact that Kansas had 
a good discovery rate in the few preceding years. Another factor which 
stimulated drilling activity was that many of the leases, in semi- 
proved areas, were nearing expiration or terminated during the year. 

Most of the drilling was on the Central Kansas uplift from Rice 
County to Rooks County. However, there was considerable drilling 
done in Barber and Sumner counties and in the southwestern Kansas 
gas area. 

The most active pool developments took place in the Wherry pool 
(Hauschild area) in Rice County, in the Silica pool area in Barton and 
Rice counties, in the Bloomer and Stumps pools in Barton and Ells- 
worth counties, in the Trapp pool area in Barton and Russell counties, 
in the Gorham pool in Russell County, and in the Bemis and Shutts 
pools area in Ellis County. 


LEASING ACTIVITY 


Most of the leasing activity during 1937 was in western Kansas 
from R. 10 W. to the west line of the state. Checkerboard leases were 
actively taken in Rooks, Graham, Norton, Pawnee, Edwards, Hodge- 
man, Grant, Haskell, Lane, Ness, Trego, Pratt, and Sheridan coun- 
ties. There was also considerable leasing activity in Barber County 
following the discovery of oil in the Medicine Lodge and Lake City 
pools. 

Acreage blocks were taken in western Kansas in Sherman, Wal- 
lace, Hamilton, Kearney, Wichita, Ford, Ness, and Kiowa counties, 
and in north-central Kansas, in the Salina basin, in Saline, Jewell, 
Republic, Mitchell, and Washington counties. Most of these blocks 
were taken after the areas had been explored with core drill or seismo- 
graph. 

GEOLOGIC WORK 


Geologic exploration during the year consisted chiefly of core 
drilling and seismograph work with some magnetometer, torsion- 
balance, electrical-resistivity, and surface-structure mapping being 
done. There was an average of 163 core drills and 11 seismographs at 
work in the state during the year. Most of this work was done in 
western Kansas. 

A classification of new discoveries for the year according to 
method of exploration is as follows: core drilling, 23 per cent; subsur- 
face geology, 21 per cent; seismograph, 15 per cent; new producing 
horizons in old pools, 15 per cent, wildcats, 14 per cent; and surface 
geology, 12 per cent. 
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Most of the companies increased their geological staffs in Kansas 
during the year in order to take care of the increased drilling and 
exploration activity. 
WATER DISPOSAL - 


There is an increasing number of wells being used for salt water 
disposal in the state. The following tabulation, showing the number 
of wells now in use, is classified according to the stratigraphic position 
of the water receiver. 


Formation Number of Wells 
Unknown 13 
Dakota and Cheyenne sandstones (Cretaceous) 33 
Wellington salt zone (Permian) 25 
Fort Riley limestone (Permian) 2 


Indian Cave sandstone (Base Permian?) 3 
Kansas City limestone (Pennsylvanian) 2 
“Chat” (Mississippian) 3 
Viola limestone (Ordovician) 3 
Simpson (Ordovician) I 
Arbuckle dolomite, Reagan sand, and 

“Granite wash” (Cambro-Ordovician) 58 


Total 143 


In addition to the foregoing wells, which are mostly in western 
Kansas, there are several wells in eastern Kansas which introduced 
both fresh and salt water into the Bartlesville sand for water flooding. 

Most of the disposal wells take the water by gravity because the 
natural water level for most of the formations is several hundred feet 
below the surface. The high porosity and permeability of certain zones 
in the Arbuckle dolomite makes this formation the most useful salt- 
water receiver. An outstanding example of Arbuckle dolomite dis- 
posal wells is Shell Petroleum Corporation’s Nevitt No. 1, in the 
Oxford pool, which has taken more than 4 million barrels of salt 
water in g months. 


NEW POOLS 


The accompanying maps (Figs. 1-3) show the pools in western 
Kansas as they are now classified. The new pools are circled to dis- 
tinguish them from the old pools. The Kansas Nomenclature Com- 
mittee lists 30 new producing areas in western Kansas for the year. 
In addition to the foregoing there were approximately twenty-five 
important extensions to old pools and new producing horizons in old 
pools discovered in 1937. 


EASTERN KANSAS 


Following is a list of eastern Kansas discoveries which are not 
shown on the maps. 
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Sec- Town- Producing 
County Pool Name Well tion ship Range Horizon 
Butler Kahn ef al. MaddenNo.t 27 23S. 4E. Lansing-Kansas City 
limestone 
Butler Roth and Faurot King No. 1 17 24S. 4E. Lansing-Kansas City 
limestone 
Butler Alf Landon McKaigNo.1 13 28S. 6E. Burbank sand 
Chautauqua Skiles e¢ al. Faster No. 1 6 33S.12E. Mississippian ‘‘chat” 
Cowley E. B. Shawver Fee No. 1 *3 30S. 4E. Burbank(?) sand 
Cowley Brewer et al. Starkey No.1 16 30S. 4E. Burbank(?) sand 
Cowley McKnab Charles No.1 20 32S. 5 E. Burbank sand 
Cowley Murtaand Wilson Turner No. 1 30 32S. 6E. Layton(?) sand 
Greenwood Ohio Oil Co. Schwab No. 1 9 248.10 E. Arbuckle dolomite 
Greenwood McGinnis Henley No.1 25 25S. 9 E. Mississippian lime- 
stone 
Greenwood Scott et al. Pedroja No. 1 6 26S.10E. Mississippian lime- 
stone 
Greenwood Western Kansas Taylor No.1 6 27S.12E. Mississippian lime- 
stone 
Lyon Davis and Sory Byrd No.1 23 218.12 E. Burbank sand 
Sedgwick AndoverSouth National Refining Fee No. 1 36 27S. 2E. Simpson sand 
Sedgwick Oatville urfin Martin No.1 18 28S. 1E. Simpson sand 
Sedgwick Derby Talbott ef al. Downs No. 1 32 28S. 2E. Stalnaker sand (gas) 
Sumner Zyba McKnab Blair No. 1 7 30S. 1E. Simpson sand 


WESTERN KANSAS 

The most important producing horizons, in western Kansas, are 
the Lansing-Kansas City limestone and the Arbuckle dolomite which 
furnished two-thirds of the new discoveries for the year. Barton, 
Rice, Ellis, and Russell counties, on the Central Kansas uplift, ac- 
counted for half of the new pools and 80 per cent of the estimated new 
reserves found during the year. Only a few of the most important 
western Kansas pools are discussed. 

Zenith pool.—This pool is in Secs. 14, 23, and 26, T. 24 S., R. 11 
W., Stafford County, and is especially interesting because the pro- 
ducing horizon, Misener sand, is ordinarily unproductive in Kansas. 
It is noteworthy also because the wells flow naturally and make fairly 
large initial productions. The pool was discovered in September, 1937, 
by the Stanolind Oil and Gas Company’s Hartnett No. 1, NW., NW., 
SE., Sec. 23, T. 24 S., R. 11 W., which flowed 974 barrels in 24 hours. 
Up to the present time nine wells have been completed with a total 
potential of approximately 10,000 barrels. 

The pool is located on a southward plunging nose and the oil 
comes from a sand lens at the base of the Kinderhook (Mississippian) 
shale. The name Misener sand has been used in Oklahoma and Kansas 
for many years to designate sands at this point in the stratigraphic 
section in the subsurface. 

The pool is 13 miles long and 2 locations wide at the present time. 
As there are no dry holes nearer than 2} miles from production there 
is no way of making a very accurate estimate of the ultimate area of 
the pool. However, from developments to date, it appears that the 
pool should cover at least 1,000 acres. 

Stumps (Lansing-Kansas City) pool—This pool is on the Ells- 
worth-Rice County line in Secs. 31 and 32, T. 17 S., R. 10 W., and 
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Secs. 5 and 6, T. 18 S., R. 10 W., between the old Stumps Arbuckle 
pool and the Bloomer pool. This pool was originally called the Habiger 
pool but was later classified as the Stumps Lansing-Kansas City. The 
discovery well, the Bridgeport Machine Company’s Habiger No. 1, 
in the northwest corner of Sec. 5, T. 18 S., R. to W., was completed 
with 4,027 barrels of oil and 12 million cubic feet of gas flowing from 
the Lansing-Kansas City limestone. The wells penetrate the Lansing- 
Kansas City from 75 to 95 feet and the operators are now setting 
casing approximately 70 feet below the top of the limestone in order 
to conserve the gas. 

The largest well to date is the Skelly Oil Company’s Zink No. 1 
in the southwest corner of Sec. 32, T. 17 S., R. ro W., which was com- 
pleted for 7,604 barrels of oil and 7,600,000 cubic feet of gas. The 
pool had 14 completed wells on March 1, 1938, with an average poten- 
tial of 4,869 barrels. All of the wells have been acidized. 

The oil and gas accumulation in this pool is caused by the coinci- 
dence of a small structural closure and a very porous and permeable 
section in the upper go feet of the Lansing-Kansas City limestone. 
The closure on the top of the Lansing-Kansas City limestone is only 
20 feet in the present developed area. 

Vaughn pool.—This pool was discovered in April by the Empire 
Oil and Refining Company’s Vaughn No. 1 in the southwest corner 
of Sec. 17, T. 14 S., R. 14 W., Russell County. The well was com- 
pleted at 3,034 feet with a potential of 1,482 barrels in 22 hours from 
the Lansing-Kansas City limestone with a penetration of 30 feet in 
the “lime.’”’ Twenty weils have been completed in the Lansing-Kansas 
City producing area of this pool with penetrations in the limestone 
ranging from 30 to 65 feet. There is enough gas with the oil to flow 
some of the wells but the usual completion practice is to set casing 
through the upper gas-producing zones on the structurally high wells. 
The wells have all been acidized with 2,000 to 6,000 gallons. 

A structural relief of more than 50 feet has been proved in the 
Lansing-Kansas City producing area with the highest well, the 
Phillips Petroleum Company’s Carroll No. 2, SW., SE., SE., Sec. 18, 
T. 14 W., R. 14 W., having a Lansing-Kansas City datum of minus 
1,115. This is a very high point for this area. 

Late in December, 1937, Phil-Han and Hinkle’s Reinhardt No. 1 
produced oil in the basal Arbuckle in the SE., SW., Sec. 19, T. 14 S., 
R. 14 W. This is called the Vaughn Arbuckle pool. 

Kraft pool.—This pool is in Secs. 3, 10, 11, and 14, T. 17 S., R. 
11 W., and was discovered by C. L. Price et al. Kraft No. 1 in the SW., 
NW., NE., Sec. 10, in May, 1937. The well was completed with a 
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potential of 1,904 barrels, natural, from the Arbuckle dolomite at a 
total depth of 3,284 feet. On March 1, 1938, 21 producing wells had 
been completed, with potentials ranging from 603 barrels to 2,544 
barrels. Most of the wells have been acidized. Two dry holes have 
been completed within the limits of the pool in a pre-Pennsylvanian 
topographic depression. The structurally high wells enter the Ar- 
buckle directly beneath Pennsylvanian limestone and shale but the 
low wells have a basal Pennsylvanian conglomerate on top of the 
Arbuckle which compensates for part of the difference in relief. This 
condition is characteristic of most of the Arbuckle pools where the 
Simpson or other formations are not present between the Pennsyl- 
vanian and the Arbuckle. 

Burnett pool_—This is a one-well pool at the present time as there 
has been no pipe-line outlet for the oil. The discovery well, completed 
in October, 1937, is Wakefield et al. Burnett No. 1, in the NW., NE., 
Sec. 1, T. 11 S., R. 18 W., on the Ellis-Rooks County line approxi- 
mately 4 miles northwest of the Bemis pool. The well was completed 
in the Arbuckle dolomite, at a total depth of 3,574 feet, with a poten- 
tial of 1,890 barrels, natural. The gravity of the oil is 32.5° Bé. This 
discovery is important because it extends the general prolific produc- 
ing area several miles northwest and the specific gravity of the oil 
is several degrees higher than the Arbuckle dolomite oil in Rooks 
County on the north and northeast. 

Cress pool.— This pool is in Secs. 7 and 18, T. 11 S., R. 16 W., and 
Secs. 12 and 13, T. 11 S., R. 17 W., Ellis County, 2 miles northeast 
of the Bemis pool. The discovery well, the Lario Oil and Gas Com- 
pany’s Pearl Cress No. 1, in the northeast corner of Sec. 13, T. 11 
S., R. 17 W., was completed at a total depth of 3,298 feet in the Ar- 
buckle dolomite with a potential of 2,362 barrels, natural, in March, 
1937- During the year since the discovery 23 producing wells and one 
dry hole have been completed. The potentials range from 411 barrels 
to 3,207 barrels and only a few of the wells have been acidized. There 
is a section of approximately 25 feet of Simpson shale and sand be- 
tween the Pennsylvanian and the Arbuckle in this pool 


EXTENSIONS TO OLD POOLS IN WESTERN KANSAS 


A large part of the new production developed in Kansas during the 
year was by extensions to previously discovered pools, by outpost 
discovery wells, and by pool expansions. 

The Bemis and Shutts pools, in Ellis County, were both actively 
extended during 1937. The Bemis pool was extended 1 mile east and 
southeast and 13 miles southwest, and the Shutts pool was extended 
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3 mile east and a mile west. This is all Arbuckle dolomite production. 

The Gorham pool was expanded } mile east and nearly a mile 
south and now includes what used to be called the Millberger, Sulli- 
van, Cram, and Dumbler pools. The south expansion was chiefly 
Gorham sand production while the extension toward the east was 
mostly Topeka limestone production. 

The Trapp pool, in Barton and Russell counties, was extended a 
mile southeast, 13 miles southwest, and 13 miles northwest. This is 
all Arbuckle dolomite production. The Trapp South pool, which will 
probably connect with the Trapp, extended this prolific Arbuckle 
dolomite producing area 2} miles south and now includes the former 
Susank pool. 

The Bloomer pool, in Barton and Ellsworth counties, was extended 
nearly a mile northeast and more than } mile south. Most of this pro- 
duction is from the Arbuckle dolomite but three very good Lansing- 
Kansas City limestone wells were completed in the pool during the 
year. 

The Silica pool, in Barton and Rice counties, was extended 1} 
miles east so that it includes the former Schartz pool. It was extended 
nearly 2 miles southwest and includes the Silica West (Kowalsky) 
pool. All of the Silica pool production is from the Arbuckle dolomite. 

The Silica South pool, also Arbuckle dolomite production, was ex- 
tended cne mile south by the discovery of the Schrepel pool. How- 
ever, the Schrepel and Peter pools were joined by production so the 
area is now called Silica South. 

The St. John pool, in Stafford County, was extended 13 miles 
southwest by two outpost discoveries so that the pool now consists 
of three separate Arbuckle dolomite producing areas. 

The Wherry pool, in southern Rice County, includes the produc- 
ing areas formerly called the Wherry, Hauschild, Theede, Oden, and 
Deweese pools. This general area, producing from the basal Pennsyl- 
vanian conglomerate, was extended approximately 2 miles northwest 
during the year and the gaps between the former producing areas 
were closed or nearly closed. 


NEW STRATIGRAPHIC DATA 


Two dry holes which contributed stratigraphic information of 
some interest were drilled in far western Kansas during the year. At 
present there is not unanimity among Kansas geologists as to the 
exact correlation, in western Kansas, of the strata encountered below 
limestone of definite Mississippian age. In general, the wells in this 
area penetrate a variable thickness of Mississippian limestone and 
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then enter a dolomite section that is variously correlated as Missis- 
sippian, Viola, Simpson, and Arbuckle. Exact paleontological data 
will have to be found and published before this question is finally 
settled. 

Denver Oil and Refining ef al. Porter No. 1, SW., NE., Sec. 30, 
T. 25 S., R. 41 W., Hamilton County, penetrated pre-Pennsylvanian 
from a depth of 5,454 feet to 6,453 feet, the total depth. The section 
to 6,200 feet was almost entirely limestone of various types and from 
this depth to the bottom of the hole the section was mostly cherty 
dolomite. The 746 feet of limestone seems to be definitely Mississip- 
pian, ranging from Chester to Kinderhook in age. The age of the 
dolomite section below is not definitely established but the lower 100 
feet is thought to be Arbuckle. 

Morgan-Flynn et al. McMillan No. 1, center NW., Sec. 9, T. 13 S., 
R. 37 W., Logan County, reached the top of the Mississippian at a 
depth of 4,644 feet, the base of the Mississippian at 5,050 (?) feet, 
and weathered pink granite and mica schist at 5,435 feet. It was 
abandoned at a total depth of 5,465 feet. The section from 5,190 feet 
to the top of the granite seems to be definitely Arbuckle. 

The two foregoing wells are important in that they both found 
porous limestone and dolomite sections in the pre-Pennsylvanian that 
furnish reservoir rocks for possible future discoveries in western 
Kansas. 

A dry hole in northwestern Rooks County contributed important 
information on the pre-Pennsylvanian areal geology of this area. This 
well is Texa Trading Company’s Brobst No. 1, SW., NE., Sec. 18, 
T. 6 S., R. 19 W., which was drilled out of Pennsylvanian into pre- 
Cambrian at a depth of 3,618 feet. This extended the pre-Pennsyl- 
vanian granite area of Decatur and Norton counties several miles 
southeast. 

Page et al. Bonham No. 1, center SE., SE., Sec. 31, T. 1 N., R.1 
E., Jefferson County, Nebraska, was a dry hole which furnished some 
stratigraphic data for north-central Kansas. This well is on the north- 
east flank of the Salina Basin. It began in the Greenhorn (Cretaceous) 
limestone and penetrated Dakota sandstone to a depth of 600 feet, 
entering the Big Blue series (Permian) near the Herington limestone. 
The base of the Pennsylvanian was reached at a depth of 2,550 feet 
and the well was abandoned at a total depth of 3,344 feet in sandy 
Arbuckle. It penetrated beds cquivalent in age to the Hunton, Sylvan, 
Viola, and Simpson between the Pennsylvanian and the Arbuckle. 
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DEVELOPMENTS IN ROCKY MOUNTAIN 
REGION IN 1937! 


EDWIN H. HUNT? 
Denver, Colorado 


ABSTRACT 


The discovery of oil in commercial quantities in the lower part of the Jurassic (?) 
Morrison formation at 6,664—6,693 feet on Wilson Creek dome, Moffat County, Colo- 
rado, in a joint test drilled by The Texas Company and The California Company con- 
stitutes one of the most important developments of the year. 

Development of prolific oil production in the Pennsylvanian Minnelusa formation 
in the old Lance Creek field, Niobrara County, Wyoming, added a substantial new re- 
serve in the region. 

Substantial extensions were made during the year to the black oil productive areas 
of the Garland field, Big Horn County, Wyoming, and the Hamilton Dome field, Hot 
Springs County, Wyoming. 

Four new gas-producing areas were drilled in Wyoming during the year. The most 
important of these is probably the East Allen Lake field where two wells with an initial 
production of 20 million and 40 million cubic feet per day, respectively, were completed 
in the Jurassic Sundance formation. 

Three important dry holes were drilled within the plains region of eastern Colorado. 
While these failures are discouraging and will probably tend to retard development to 
some extent, they by no means conclusively condemn the territory. The effect of these 
dry holes was partly offset by an encouraging showing of oil obtained in a porous 
Pennsylvanian limestone, tentatively correlated as Kansas City, at 4,808-4,813 feet 
in the Gulf Oil Corporation’s U.P.-Larsen well No. 1 in the Kit Karson area, Cheyenne 
County, Colorado. 

All of the major operators of the region carried out active exploratory campaigns 
during the year. Ten companies had seismic crews in the field. Geophysical investiga- 
tions consisted largely of reconnaissance surveys throughout large, Tertiary-covered 
areas for the purpose of mapping the regional structure of the pre-Tertiary formations. 


INTRODUCTION® 


Throughout the Rocky Mountain region the year 1937 was 
marked by moderate activity on the part of oil operators. The most 
important developments during the year were the discovery of sub- 
stantial reserves in sandstones of the Pennsylvanian Minnelusa for- 
mation in the old Lance Creek field, Niobrara County, Wyoming, and 
the development of commercial production in a sandstone of the 
Jurassic (?) Morrison formation on the Wilson Creek dome, Rio 
Blanco County, Colorado (Fig. 1.) 


1 Read before the Association at New Orleans, March 18, 1938, with the permis- 
sion of The Texas Company. Manuscript received, March 18, 1938. 
? Division geologist, The Texas Company. 


3 Appreciation is expressed to Earl Shoenfelt of Petroleum Information, Inc., 
Denver, Colorado, who furnished the map of the Lance Creek field and many other 
data contained herein. 
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LEGEND 


COLORADO 


WYOMING (cont’s) 


POWDER WASH 13 SPRING CREEK 
LES 14 FOURBEAR 
MOFFAT 1S PITCHFORK 
MARAPOS 16 NORTH SUNSHINE 
WILSON CREEK 17 SOUTH SUNSHINE 
WHITE RIVER 18 LITTLE BUFFALO BASIN 
RANGELY 19 ENOS CREEK 
PICEANCE CREEK 20 LITTLE GRASS CREEK 
TOW CREEK 21 GRASS CREEK 
WALDEN 22 GOLDEN EAGLE 
WELLINGTON 23 HAMILTON 
FT COLLINS 24 EMBAR 
BERTHOUD 25 WARM SPRINGS 
BOULDER 26 KIRBY CREEK 
GREASEWOOD 27 LAKE CREEK 
CANON CITY-FLORENCE 28 BLACK MOUNTAIN 
MODEL 29 HIDDEN DOME 
PRICE 30 SHERRARD | 
RAY 3! BILLY CREEK 
32 MOORCRAFT 
33 ROCKY FORD 
34 THORNTON 
35 OSAGE 
MONTANA 36 PEDRO 
37 WAKEMAN 
CUTBANK 38 W. MULE CREEK 
BORDER 39 E. MULE CREEK 
KEVIN-SUNBURST 40 LANCE CREEK 
WHITLASH 41 DOUGLAS 
FLAT COULEE 42 BIG MUDDY 
BEARS DEN 43 MIDWAY 
PONDERA 44 TEAPOT 
KREMLIN 45 SALTCREEK 
HAVRE 46 N. CASPER CREEK 
BOWES 47 NOTCHES 
BOWDOIN 48 BOONE DOME 
BAKER-GLENDIVE 49 PINE MOUNTAIN 
CAT CREEK 50 S. CASPER CREEK 
DEVIL'S HOLE MOUNTAIN 
BIG LAKE 52 IRON MOUNTAIN 
HARDIN 53 SPINDLE TOP 
SOAP CREEK 54 BOLTON CREEK 
ORY CREEK 55 REX LAKE 
56 QUEALY 
57 DUTTON CREEK 
58 ROCK CREEK 
59 MEDICINE BOW 
60 SIMPSON RIDGE 
6! ALLEN LAKE 
UTAH 62 EIGHT MILE LAKE 
CLAY BASIN 
HARLEY 
65 G.P. DOME 
cisco 66 FERRIS 
WOODSIDE 67 MAHONEY 
SAN JUAN 68 WERTZ 
69 LOST SOLDIER 
70 HIAWATHA 
71 S. BAXTER BASIN 
72 N. BAXTER BASIN 
73 ASPEN 
WYOMING 74 SPRING VALLEY 
75 LABARGE 
ELK BASIN 76 ORY PINEY 
LITTLE POLE CaT 77 
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1.—Map of the Rocky Mountain region showing oil and gas 
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DISCOVERIES 


As in 1936, all important discoveries within the region during 1937 
were the result of deeper drilling in old fields or on structures previ- 
ously tested to shallower horizons. 


COLORADO 


Wilson Creek.—In northwestern Colorado a joint test drilled by 
The Texas Company and The California Company, on Wilson Creek 
dome, Sec. 35, T. 3 N, R. 94 W., Rio Blanco County, encountered 
commercial oil in a sandstone lying near the base of the Morrison 
formation at a depth of 6,664—6,693 feet. Two wells had previously 
been drilled on this structure, one of which tested the sandstones of 
the Dakota group, which were found water bearing. 

On a 24-hour open-flow test through 23-inch tubing, the discovery 
well produced 492 barrels of 46° Bé. gravity, paraffine-base oil. Minor 
amounts of oil had previously been produced from sands of the lower 
Morrison formation in the Iles field, 14 miles northeast from Wilson 
Creek. The Jurassic Sundance sandstone, which is the principal pro- 
ducing horizon of this region, carried minor showings of oil and water 
in this test. 

Wilson Creek is a large dome developed along the Danforth Hills 
line of folding (Fig. 2). It has goo feet of structural closure embracing 
roughly 15,000 acres. 

WYOMING 

Lance Creek.—The discovery of oil in the Minnelusa formation in 
the Lance Creek field, Niobrara County, Wyoming, actually occurred 
in May, 1936, when the Ohio Oil Company’s Converse Sheep well 
No. 5 was completed into the upper sandstone at a depth of 4,452 
feet. However, information was withheld on the discovery and it was 
not until June, 1937, that the importance of the new pay zone was 
generally recognized. The reported initial production of the discovery 
well was 850 barrels per day. During 1937 ten wells were completed 
into the Minnelusa sandstone. One of these wells was dry. The re- 
maining nine were commercial producers with a reported average 
initial daily capacity of 742 barrels. The oil has a gravity of 42° Bé., is 
green in color and of paraffine base (Fig. 3). 

Two producing zones‘ have been found within the Minnelusa for- 
mation. The upper zone, locally called the Converse sand, occurs at 
the top of the formation and immediately underlies the Permian 
Opeche formation. This zone has commercial production in only one 


* Data on the producing zones of the Minnelusa formation furnished by A. E. 
Brainerd. 
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well (Converse Sheep No. 5) on the top of the structure. This well is 
at present shut in. The middle zone or Leo sandstone lies 500-575 
feet below the top of the formation. It constitutes the most wide- 
spread and important producing horizon of the Minnelusa. Wells in 
this sand have shown substantial increases in production subsequent 
to acidization. A third zone, known as the Bell sandstone, occurs at the 
base of the formation and immediately overlies the Mississippian 
Madison limestone. The top of the Bell sandstone is approximately 
1,000 feet below the top of the Minnelusa and 500 feet below the top 
of the middle zone. Only minor showings of oil have been found in 
this sand to date. 

On the basis of developments to date the productive area of the 
middle Minnelusa or Leo sandstone is estimated at approximately 
4,500 acres. This figure may be increased considerably by the recent 
completion (March 11, 1938) of the Price-Lamb well No. 1, in the 
NE. cor. NW., NW., Sec. 7, T. 35 N., R. 65 W., approximately } mile 
west of present production. The initial capacity of this well is reported 
to be 50 barrels per hour. 

Gooseberry.—In Park County, northwestern Wyoming, the Gen- 
eral Petroleum Corporation made a black oil discovery in their Gov- 
ernment well No. 1 on the Gooseberry structures. This well, located 
in Sec. 33, T. 47 N., R. 10c W., was bottomed at 6,070 feet in the 
Pennsylvanian Amsden formation. It was completed in October, 
1937, with a reported initial of 300 barrels per day from the Pennsyl- 
vanian Tensleep sand at 5,903—5,996 feet. 

Gooseberry is a large fold on which two “highs” are developed 
(Fig. 4). It is situated along the southwestern flank of the Big Horn 
Basin. The structural closure amounts to at least 1,200 feet and ap- 
proximately 6,500 acres are included within the lowest closing con- 
tour. A well completed by the Producers and Refiners Corporation 
in 1926, was carried to a total depth of 3,802 feet. It tested sandstones 
of the Frontier and Dakota formations without encountering com- 
mercial production. 

Shawnee.—-The Wyoming-Southern Oil Company’s Evert well No. 
1, drilling in the Shawnee district, Sec. 26, T. 32 N, R. 69 W., Con- 
verse County, Wyoming, found minor oil production at a depth of 
560 feet. This development, though probably not of great economic 
importance, is interesting from a geological standpoint. 

The Shawnee district is situated at the southern end of the Powder 
River Basin. Flat strata of the Oligocene White River formation, 
which were deposited subsequent to any important folding, overlie 
highly folded and faulted pre-Tertiary formations. The oil occurs in 
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lenticular sandstones near the base of the White River formation.® 
It probably originated in older strata, possibly of Upper Cretaceous 
age, and entered the overlying Tertiary sands either along their un- 
conformable contact or through fault fractures. 


EXTENSIONS TO OLD FIELDS 
MONTANA 

Cut Bank.—In the Cut Bank field, Glacier County, Montana, the 
producing area of the Sunburst sand was extended approximately 3} 
mile southward and westward by the completion of The Texas Com- 
pany’s Tweedy well No. 2. This well had an initial production of 
approximately 350 barrels from a depth of 2,940-2,967 feet. 

Kevin-Sunburst.—Drilling during the year in the Kevin-Sunburst 
field, Toole County, Montana, proved an additional productive area 
of 185 acres in the Sunburst sand and 400 acres in the Madison lime- 
stone. Most of the new producing area is on the western edge of the 
old field in T. 35 N, R. 3 W., west of the town of Kevin in an area 
which, prior to the advent of acidization, had yielded only showings 
of oil in the Madison. 

WYOMING 

Garland.—An important extension of proved territory occurred in 
the Garland field, Big Horn County, Wyoming, where Kinney- 
Coastal Oil Company’s Government well No. 3 (an old well, in Sec. 24, 
T. 56, N, R. 97 W.,) was deepened from the Tensleep sandstone to 
the Madison limestone. After acidization the well made 15 barrels of 
black oil per hour and 5 million cubic feet of gas per day from the 
latter horizon at 4,482-4,650 feet. This well, located well down the 
northwest flank of the anticline, 2} miles from the nearest Madison 
production, increased the productive area of the field by an estimated 
500 acres. 

Hamilton Dome.—In the Hamilton Dome field, Hot Springs 
County, Wyoming, the productive black oil area of the Tensleep sand- 
stone was extended ? mile northwest by the completion of the Italo 
Petroleum Corporation’s Phebus Government well No. 1. This well, 
located in Sec. 11, T. 44 N, R. 98 W., was completed in December 
with an initial production reported to be 250 barrels per day from 
the Tensleep sandstone at 3,206—3,246 feet. 


GAS FIELDS DISCOVERED DURING 1937 
WYOMING 
Bunker Hill.—The presence of gas in the Upper Cretaceous Shan- 
non sand zone on Bunker Hill dome, T. 26 N., R. 89 W., Carbon 
County, Wyoming, has been known since the drilling of the old 


5 Oral communication with V. J. Hendrickson. 
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Prairie Oil and Gas Company’s deep test in 1932. During the past 
year the Ohio Oil Company completed three wells in the field. Two 
of these had an initial production of 2,750,00c and 5,400,000 cubic 
feet per day, respectively. The third well was dry and abandoned. 
Depths to the Shannon sandstone in the completed tests range from 
1,200 to 1,700 feet. 

Bunker Hill is a strongly developed fold immediately northeast of 
the Wertz and Lost Soldier fields. Upper Cretaceous strata of the 
Mesaverde formation are at the surface and the structure has a clo- 
sure of 700 feet or more. The deep test drilled by the Prairie Oil and 
Gas Company on this structure in 1932 was carried to a total depth 
of 6,791 feet and tested all prospective horizons down to and includ- 
ing the Sundance. 

Cherokee Ridge.— Mountain Fuel Supply Company, drilling on the 
Cherokee Ridge anticline in Sweetwater County, Wyoming, devel- 
oped an initial flow of 2,160,000 cubic feet of gas per day in their 
Williams well No. 1-A at a depth of 540 feet. The gas is derived from 
Tertiary sands of Eocene age. 

Cherokee Ridge is a highly faulted, elongated, east-west trending 
anticlinal fold situated along the southern edge of the Washaki Basin. 

East Allen Lake.—In Carbon County, Wyoming, the Medicine 
Bow Oil Company, drilling on the East Allen Lake structure, a local 
“thigh” developed along the southeastern extension of the Allen Lake 
anticline, encountered gas in the Sundance formation. Their well, 
Hintze Government No. 1, in Sec. 18, T. 22 N., R. 78 W., was drilled 
to a total depth of 2,180 feet and had a reported initial capacity of 20 
million cubic feet per day. 

A second gasser was completed in this field during the year by the 
Ohio Oil Company. This well, Wister U.P. No. 1, in Sec. 17, T. 22 
N., R. 78 W., came in witha reported initial capacity of 40 million 
cubic feet per day at a total depth of 2,045 feet. 

East Allen Lake structure had previously been tested into the 
sandstones of the Dakota group which were found water bearing. 

East Lance Creek.—The Continental Oil Company, drilling on a 
local “high” developed along the eastward extension of the Lance 
Creek anticline, found gas in the Dakota sand at 3,800-3,895 feet. 
The discovery well, Leech No. 1, was situated in Sec. 29, T. 36 N., R. 
64 W. This well gauged initially 8,800,000 cubic feet of gas per day. 
It tested all of the pay zones of the Jurassic and Pennsylvanian for- 
mations which produce oil in the Lance Creek field without encounter- 
ing commercial production. 
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AREAS OF PRINCIPAL DEVELOPMENT IN 1937 
COLORADO 

Price field—In the Price field, Archuleta County, Colorado, the 
productive area of the Dakota sandstone was partly defined by the 
drilling of 4 wells, all of which were abandoned. Lafayette M. Hughes’ 
Gramps No. 14, Sec. 13, T. 33 N., R. 2 E., found hot sulphur water in 
the Dakota at 2,238-—2,250 feet, thus limiting the pool northwestward. 
A second well, the Prospect Oil Syndicate’s Garnett No. 1-L, drilled 
in the northern portion of the field, failed to encounter production in 
the Dakota and was abandoned at 1,535 feet. The southwestern limit 
of the pool was established by the Oil City Petroleum Company’s 
Garnett well No. 2, Sec. 25, T. 33 N., R. 2 E., which also encountered 
water in the Dakota at a total depth of 1,515 feet. 

A test well was drilled during the year, on the Gramps No. 2 struc- 
ture, southeast of the Price field, by the Continental Oil Company 
and the Hughes Estate. It found water in all sands of the Dakota 
group and was abandoned at a total depth of 1,295 feet in the Mor- 
rison formation. 

The Price field, which was discovered in 1935, produces from the 
Dakota sandstone encountered at an average depth of about 1,400 
feet. 

Powder Wash.—The Powder Wash field, T. 12 N., R. 97 W., Mof- 
fat County, Colorado, which created widespread interest in 1936 due 
to the discovery of two oil-producing horizons in the fresh-water 
Wasatch formation of Eocene age, had two completions by the 
Mountain Fuel Supply Company during 1937. One of these wells 
had an initial production of 3,800,000 cubic feet of gas per day. The 
second had a reported initial oil production of 850 barrels per day. 
Two oil and two gas wells have been completed in the field to date; 
however, due to the lack of storage and pipe-line facilities, the field 
has not been adequately tested and its potential oil capacity is not 


known. 
MONTANA 


Activity in the important northern Montana fields was reduced 
materially during the latter part of 1937 due to the loss of market 
resulting from the development of prolific crude oil production in the 
Turner Valley field, Alberta. Prior to this development western 
Canada had absorbed a substantial portion of the crude produced in 
the Cut Bank and Kevin-Sunburst fields. 

Cut Bank.—In the Cut Bank field, Glacier County, Montana, 53 
oil wells, 7 gassers, and 11 dry holes were drilled during 1937. Com- 
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pletions for the year totaled 71 as against 122 for 1936; however, the 
total field production for 1937 amounted to 3,333,187 barrels, or a 
gain of 46,000 barrels over the 1936 figure. 

Kevin-Sunburst.—The Kevin-Sunburst field, Toole County, Mon- 
tana, led all Rocky Mountain fields in the-number of completions 
during 1937 with a total of 107 as against a total of 73 for 1936. 
Eighty of these completions were oil producers, 6 were gassers, and 21 
were dry holes. Total production for the field during 1937 amounted 
to 1,649,000 barrels, an increase of 159,000 barrels over 1936. 


WYOMING 


Byron-Garland.—In Big Horn County, the Byron-Garland field 
had a total of 9 completions, including 8 commercial oil wells and 
one dry hole. The reported average initial daily capacity of the pro- 
ducers amounted to 817 barrels. 

Lance Creek.—-Lance Creek was the most active field in the state 
during 1937. Twenty-three wells were completed, all but one of 
which were commercial oil wells. Ten of these completions were in 
the new Minnelusa pay sands, the remainder were Sundance pro- 
ducers. 

Medicine Bow.—The Medicine Bow field, in Carbon County, 
Wyoming, had only three completions during the year, all of which 
proved to be commercially productive oil and gas wells. 

Quealy.—The Quealy field, in Albany County, Wyoming, con- 
tinued to be moderately active during 1937, having a total of 12 
completions including 1o commercial oil producers, one gasser, and 
one dry hole. The reported average initial daily capacity of the 10 
producers amounted to 286 barrels. 


IMPORTANT DRY HOLES 
COLORADO 


Eastern Colorado.—In the plains region of eastern Colorado three 
important deep tests, all of which were failures, were completed 
during the year. The Gulf Oil Corporation’s U.P. Smith well No. 1, 
located on a seismic prospect in the Rush Creek area, Sec. 19, T. 15 
S., R. 53 W., Lincoln County, was drilled 100 feet into the Arbuckle 
limestone and abandoned as a dry hole at a total depth of 7,096 feet. 

In the Nee Noshe area, Sec. 6, T. 20, S., R. 46 W., Kiowa County, 
Morgan, Flynn, and Cobb completed a test into the Arbuckle lime- 
stone which was dry and was abandoned at a total depth of 5,540 
feet. This well reported a showing of gas in the Permian at a depth 
of 2,960 feet. 
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The Indian Territory Illuminating Oii Company completed a 
well in the Big Bend district, Sec. 2, T. 21 S., R. 48 W., Bent County, 
Colorado, which was dry in the Arbuckle at a total depth of 5,651 
feet. This test was located on a core drill “high.” 

Northwestern Colorado.—tIn Moffat County, northwestern Colo- 
rado, three Tertiary structures, all of which proved dry in the Wasatch 
formation, were tested during the year as a result of the Wasatch dis- 
covery at Powder Wash during 1936. These included the Dry Moun- 
tain anticline, T. 9 N., R. 99 W., on which the Phillips Petroleum 
and Kerlyn Oil companies drilled a test to 3,007 feet; the Shell 
Creek anticline, T. 11 N., R. 100 W., drilled jointly by the Mountain 
Fuel Supply Company and the Kerlyn Oil Company, to a total 
depth of 3,761 feet, and the South Vermillion Creek structure, 
T. 11 N., R. r10 W., tested by the Kerlyn Oil Company to a total 


depth of 3,460 feet. 
MONTANA 


Baker-Glendive.—A deep test drilled during 1937 in Sec. 23, T. 8 
N., R. 59 E., Fallon County, Montana, by the Montana-Dakota 
Utilities Company, on a local “high” developed on the Baker-Glen- 
dive anticline, failed to encounter commercial production in the 
Mississippian Madison (?) limestone and was abandoned at a total 
depth of 7,264 feet. 


This test was of particular interest due to the discovery of oil in © 


1936 by the same company on Little Beaver dome, T. 4 N., R. 62 E., 
another local “high” developed southeastward along the axis of the 
Baker-Glendive line of folding. This latter test found black oil in 
the Madison (?) as well as in a lower limestone of Devonian age, at 
depths of 6,747 and 8,186 feet, respectively. A second test was drilled 
by the Montana-Dakota Utilities Company on Little Beaver dome 
in 1937. This well, located in Sec. 8, T. 4 N., R. 62 E., was completed 
with a reported initial production of 175 barrels of black oil per day 
from the Madison at a total depth of 6,775 feet. 


WYOMING 


Billy Creek.—The Billy Creek gas field, T. 48 N.; R. 82 W., John- 
son County, was tested by The Carter Oil Company during 1937, 
to a total depth of 7,775 feet, into the top of the Ordovician-Big Horn 
limestone. No production was found below the gas-bearing sands of 
the Frontier formation. 

Foote Creek.—A deep test drilled by the Ohio Oil Company on 
the Foote Creek anticline, T. 21 N., R. 77 W., Albany County, was 
carried to a total depth of 3,536 feet into the Tensleep without de- 
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veloping production in either the Sundance or the Tensleep sandstone. 

Jay-Em.—A second well, the Red Cloud Cattle Company No. 1, 
was completed during 1937 by the Ohio Oil Company, in the Jay 
Em area, T. 29 N., R. 62 W., Goshen County. The well tested the 
upper part of the Pennsylvanian Minnelusa formation at a total 
depth of 3,090 feet without encountering production. This test was 
located along the eastern flank of the Hartville uplift in an area 
throughout which the structure of the older formations is masked 
by unconformable Tertiary strata of Miocene and Oligocene age. The 
Ohio location was chosen after an exhaustive seismograph survey of 
the area. 

Muskrat.—Late in 1936 a deep test drilled by the Sinclair-Wyom- 
ing Oil Company in the Muskrat gas field, T. 33 N., R. 92 W., Fre- 
mont County, Wyoming, found a substantial showing of oil in the 
Embar limestone at 7,268-7,293 feet. Upon being acidized and tested 
in June, 1937, the well failed to develop commercial production from 
this horizon. After being deepened to 8,112 feet in the Madison lime- 
stone without encountering production, it was plugged back and 
completed for 24 million cubic feet of gas per day from the Lakota 
sandstone at 5,440-5,443 feet. 

Southwestern Wyoming.—In southwestern Wyoming two Tertiary 
structures which offered some prospects in the Eocene Wasatch for- 
mation were tested during the year without developing production. 
These included the Baggs anticline, T. 12 N., R. g2 W., Carbon 
County, tested by the Superior Oil Company to a total depth of 
2,138 feet, and the Blacks Fork structure, T. 18 N., R. 110 W., 
Sweetwater County, which was drilled by the Mountain Fuel Supply 
Company to a total depth of 5,330 feet. 


IMPORTANT DEEP TESTS UNDER WAY AT CLOSE OF 1937 
COLORADO 


Divide Creek—The Divide Creek anticline located in Ts. 7, 8, 
and 9 S., R. 91 W., Garfield and Mesa counties, west-central Colorado, 
is being tested jointly by the Continental Oil Company, The Cali- 
fornia Company, and the Amerada Petroleum Corporation. 

This anticline is one of the largest in the region and is unique in 
that the highest topographic point rises to an elevation of 10,565 
feet. It has a length of approximately 18 miles and a width of ap- 
proximately 5 miles. Structural closure amounts to 2,000 feet and 
approximately 15,000 acres are included within closure. The esti- 
mated depths to the objective sands are as follows: Basal Mesaverde, 
4,200 feet; Dakota, 8,400 feet; and Sundance, 9,000 feet. 

At the close of the year the test well, which is in Sec. 36, T. 8 S., 
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R. 91 W., at a surface elevation of 9,395 feet, was closed down for 
the winter at 603 feet. As of May 17, 1938, this well was drilling at 
1,891 feet. 

Kit Carson.—An important deep test, the Gulf Oil Corporation’s 
U. P. Larsen well No. 1, 8 miles north from the town of Kit Carson, 
in Sec. 13, T. 13 S., R. 49 W., Cheyenne County, Colorado, was drill- 
ing at the close of the year. 

This well, located on a seismic “high,” found the top of the 
Pennsylvanian at 4,270 feet, and early in February, 1938, encountered 
a noncommercial showing of oil in a porous Pennsylvanian limestone 
at 4,808-4,813 feet. As of May 17, 1938, this well was drilling at a 
depth of 6,185 feet in the Arbuckle limestone, which was topped at 


5,941 feet. 
NORTH DAKOTA 


Nesson anticline.—In October, 1937, The California Company com- 
menced the drilling of a deep test on the Nesson anticline, in Sec. 3, 
T. 153 N., R. 96 W., Williams County, North Dakota. 

As mapped by the United States Geological Survey® the Nesson 
structure is a broad, low-dipping anticline, covering parts of Ts. 152, 
153, and 154 N., Rgs. 95, 96, and 97 W. The California Company’s 
location was made after exhaustive surface and seismic investigations 
and is set up to test the older Mesozoic and Paleozoic formations. The 
well is now (May 17, 1938) drilling at 7,935 feet. Stratigraphic in- 
formation on this well is not at present available. 


WYOMING 

Beaver Creek.—During August, 1937, the Stanolind Oil and Gas 
Company commenced a deep test on the Beaver Creek anticline in 
Sec. 3, T. 33 N., R. 96 W., Fremont County, Wyoming, which was 
not completed at the close of the year. 

Beaver Creek is a north-south trending anticline developed along 
the southern flank of the Wind River Basin, nearly parallel with the 
Sand Draw anticline. The Wind River formation of Lower Eocene 
age is at the surface on the fold. Closure in the surface beds is reported 
to be 100 feet; however, closure on the pre-Tertiary formations may 
be considerably more, as an angular unconformity occurs at the base 
of the Wind River formation. 

The Stanolind location was made after a thorough geophysical 
survey of the area. This well encountered the top of the Frontier for- 
mation, which carried four sandstones, at a depth of 6,760 feet. These 
sandstones were all tightly cemented and carried only varying 
amounts of gas. On May 6, 1938, this well had reached a total depth of 


6 A. J. Collier, “The Nesson Anticline, Williams County, North Dakota,” U. S. 
Geol. Survey Bull. 691. 
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8,922 feet. It penetrated the Dakota group from 8,130 to 8,164 feet. 
The Morrison formation, which carried substantial showings of gas, 
was drilled from 8,164 to 8,490 feet. The Sundance formation was 
penetrated from 8,490 to 8,922 feet. The basal sandstone of the Sun- 
dance formation, which carried water, was penetrated from 8,809 to 
8,922 feet. 

Cole Creek.—In September, 1937, the General Petroleum Corpo- 
ration commenced the drilling of a test well on the Cole Creek struc- 
ture, Sec. 21, T. 35 N., R. 77 W., Natrona County, Wyoming. This 
well which began in the Upper Cretaceous Lance formation, found a 
good showing of oil in the Shannon sandstone at 4,520-4,555 feet 
and streaked oil saturation in sandstones of the upper part of the 
Frontier formation between 6,740 and 6,840 feet. As of May 11, 1938, 
this well had reached a total depth of 8,o19 feet. A sandstone tenta- 
tively correlated as the Lakota, which was penetrated from 7,974 to 
8,013 feet, was heavily saturated with oil and offers promise of being 
commercially productive. 

Structural details on the Cole Creek area are not available; how- 
ever, it apparently constitutes a “high” developed along the south- 
eastern extension of the Salt Creek-Teapot line of folding. The well 
location was chosen after a geophysical survey of the area by the 
General Petroleum Corporation. 


EXPLORATORY WORK 

All major companies operating in the Rocky Mountain region 
were actively engaged in exploratory campaigns during 1937. This 
work included both surface and geophysical investigations. 

The seismic crews of ten major companies operated in the region 
during the year. Geophysical work consisted principally of reflection 
and refraction surveys and included reconnaissance work over large 
Tertiary-covered areas for the determination of the regional struc- 
ture of the pre-Tertiary formations as well as the detailed mapping of 
local prospects. Geophysical investigations were confined largely to 
the inter-mountain basin regions of Wyoming and the plains areas 
of eastern Colorado and western Nebraska. 


PRODUCTION 


Table I sets out comparative production figures for the Rocky 
Mountain region by states covering the years 1935, 1936, and 1937. 
It will be noted that the production for Wyoming during 1937 shows 
an increase in excess of 5 million barrels over the production for 
1936. This increase is due principally to developments in the Lance 
Creek field. 
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TABLE I? 

State 1935 1936 1937 
Colorado 1,555,542 1,612,760 1,578,391 
Montana 4,367, 228 5,798, 661 5+799,304 
New Mexico 377,011 378,926 382,687 
Wyoming 13,237,705 14, 268,839 19,637,218 

Total 19,537,546 22,059, 186 27,397,660 


SUMMARY OF OPERATIONS IN ROCKY MOUNTAIN 
REGION TO END OF 1937 


Table II summarizes operations throughout the Rocky Mountain 
region as of December 31, 1937. It will be noted that the total number 
of well completions decreased from 428 in 1936 to 375 in 1937, and 
that the number of oil wells completed dropped from 267 in 1936 to 


220 in 1937. . 
TABLE II i 
Totaly. Abd. 
State Sus Wild- Dry or Gas 
be pletions “© Water ae 
Colorado 27 9 23 10 19 I 3 a 
Montana 37 3 218 14 54 27 137 i 
New Mexico® 5 ° 17 5 9 I 7 4 
Wyoming 81 8 117 19 34 10 73 ta 
Total 1937 150 20 375 48 116 39 220 4 ey 
Total 1936 144 41 428 51 43 267 
CONCLUSIONS 
Operations throughout the Rocky Mountain region during 1937 
fell below the 1936 level; however, the results obtained, which in- ¢: 
cluded the development of substantial new reserves in the Wilson ’ 
Creek, Lance Creek and Garland fields, were on the whole satis- , a 
factory. 


Several unsuccessful tests were drilled during the year throughout 
the plains region of eastern Colorado. While these scattered, dry holes 4 
are discouraging and may have the effect of temporarily retarding te. 
development they do not conclusively condemn so large an area. a 
Stratigraphic information obtained from these wells will undoubtedly . 
prove to be of future value in delimiting the most promising areas. _ 
The showing of oil obtained in a highly porous Pennsylvanian lime- < 
stone in the Gulf Oil Corporation’s Kit Carson test is encouraging ; 
and indicates the presence, within the region, of reservoir horizons 
which under proper conditions may prove to be prolific producers. 


7 Production figures from The Oil and Gas Journal (January 27, 1938). Figures on 
New Mexico include only production from San Juan Basin fields. 


8 Includes only operations in San Juan Basin of northwestern New Mexico. 
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DEVELOPMENTS IN WEST TEXAS AND 
SOUTHEASTERN NEW MEXICO 
IN 1937! 


H. P. BYBEE,? BERTE R. HAIGH,’ anp TAYLOR COLE‘ 
Austin and Midland, Texas 


ABSTRACT 


The area covered in this paper extends from a line drawn north and south through 
San Angelo, westward to include Eddy County, New Mexico, and south from the 
Cochran-Hockley County north line to the Southern Pacific Railroad through Brew- 
ster and Terrell counties. 

rilling operations in the’ area in 1937 were 62 per cent more than those in 1936 

but discoveries were few and additions to reserves were limited. New Mexico had 43 

wildcats against 13 in 1936 but only 3 small discoveries were made. West Texas had 166 

wildcats in 1937 against 277 in 1936 with a result of 2 major and 1o minor discoveries. 

Several of the fields in both New Mexico and West Texas were extended. Field develop- 
ment accounted for 94 per cent of the drilling operations. 

d eee Ordovician testing was done, but no outstanding results were ob- 


The east and west boundaries of the Central Basin a were more closely 
defined and the boundary zone between the platform and the Delaware basin was more 
definitely outlined. 


Though the drilling operations in southeastern New Mexico and 
West Texas during 1937 were 62 per cent greater than those in 1936, 
the greater part of these operations may be classed as field wells. 
New Mexico had 43 wildcats and outposts of which 5 were oil pro- 
ducers. One was a gas well, and 37 were dry and abandoned. West 
Texas had 166 wildcats and outposts of which 38 were oil producers 
and 128 were dry and abandoned. New Mexico field operations num- 
bered 623 with 598 oil wells, 19 gas wells, and 12 dry holes. West 
Texas had 2,438 field wells, with 2,342 oil wells, 8 gas wells, and 88 
failures. The pipe-line runs for southeastern New Mexico were 41.9 
per cent greater than in 1936 and in West Texas the increase 
amounted to 25.1 per cent. 

Table I shows the result in statistical form. 

No major oil or gas strikes are recorded for New Mexico during 
1937- The Vacuum field of Lea County was extended south and three 
new minor areas could be classed as discoveries: the Brown and Rey- 
nolds’ Purcell No. 1, near the New Mexico-Texas line, east of Eunice; 

1 Read before the Association at New Orleans, March 18, 1938. Manuscript re- 
ceived, March 18, 1938. 

2 H. P. Bybee, geologist, University Lands, Box 1865, University Station, Austin. 

3’ Berte R. Haigh, geologist, University Lands, Box 1663, Midland. 

* Taylor Cole, subsurface geologist, University Lands, Box 1663, Midland. 
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TABLE I 


Prre-LInE Runs, IN BARRELS, WEST TEXAS AND SOUTHEASTERN 
NEw Mexico 


Per Cent 
1936 1937 Increase 
West Texas* 60, 373, 101 75,529,980 15,156,779 26.1 
Southeast New Mexicof 26, 763,210 37,955,579 II, 192, 369 41.9 
Increase in pipe-line runs, 1937 over 1936 26,349,148 30.15 
DRILLING OPERATIONS 
Field Wells Wildcats 
Dry and Dry and 
Oil Gas Abandoned GOS Abandoned 
West Texas 2,342 8 88 38 -- 128 
Southeast New Mexico 593 19 12 5 I 37 
Totals 2,935 27 100 43 I 165 
Total West Texas operations............ 2,604 or 77.14 per cent more than in 1936 
Total New Mexico operations........... 667 or 21.9 per cent more than in 1936 
Total area operations................... 3,271 or 62.2 per cent more than in 1936 


* West Texas pipe-line runs are taken from West Texas Oil Scouts Reports. _ 
t New Mexico pipe-line runs are taken from New Mexico Proration Umpire’s annual summary 
issued January 25, 1938. 


Collins e¢ al. Weiler, east of Artesia, Eddy County; and Wills e¢ al. 
Colgazier Conoco, southwest of Carlsbad, Eddy County. 

West Texas had three or four active areas. The principal ones 
were probably the Goldsmith and Harper areas in Ector County, the 
Wasson-Denver area in northwest Gaines and southwest Yoakum, 
and the Jordan area along the Ector-Crane County line between 
Penwell and Waddell. The Mason-Kyle area in northwest Loving 
County was one of the early high lights of the year, proving a new 
Delaware sand pool. Twelve new areas were opened in this part of 
West Texas, in as many counties. Three of these, the Jordan in 
Ector-Crane, the Snyder in Howard and the Wasson-Whittenberg 
in Gaines-Yoakum, may be classed as major strikes. 

Many West Texas areas were extended. Probably the principal 
extensions include the Goldsmith and Harper areas in Ector County, 
the Judkins or Penwell area in Ector County, the Bennett area in 
Yoakum, the Wickett or North Ward area in Ward County, and the 
McCamey area in Upton County. 

The Sand Hills structure’ in northwest Crane County was more 
or less in the spotlight during the past year because recent drilling has 
shown that the Ordovician in the area is probably highly faulted 
and folded. 

The Loffland Brothers’ Tubbs No. 3 in Sec. 9, Block B-27, P. S. L., 
topped the Lower Ordovician (Ellenburger) at 5,802 feet, datum 


5 C. D. Cordry, “Ordovician Development, Sand Hills Structure, Crane County, 
Texas,” Budi. Amer. Assoc. Petrol. Geol., Vol. 21, No. 12 (December, 1937), pp. 1575-79. 
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— 3,262, which was 153 feet higher than the Gulf’s Waddell et al. No. 
5 located 2 miles northwest, which is the best producer in the area 
at present. This well encountered no Simpson (Middle Ordovician), 
but 1,297 feet of Ellenburger limestone and dolomite and 15 feet of 
Cambrian (?) sand were drilled before granite was reached at 7,115 
feet, datum — 4,574. 

The Sinclair e¢ al. Tubbs No. 2 in Sec. 3, Block B-27, P. S. L., one 
mile northwest of Loffland’s Tubbs No. 3, topped the Simpson at 
5,842 feet, datum — 3,290, and the Ellenburger at — 3,634 feet. This 
well had 344 feet of Simpson with some saturation. The dip of the 
beds in the Simpson increased with depth to more than 60°, possibly 
east. No production was obtained from either of these wells. Other 
wells in the area seem to be on more or less isolated folds and it is 
exceedingly difficult to contour this area. 

Other Ordovician tests attracted much attention. The Magnolia’s 
McKee No. 1 in Pecos County, Sec. 24, Block 9, H. & G. N. Survey, 
about 12 miles south and slightly east of the Sand Hills structure, 
topped the Simpson at 4,775 feet, datum — 2,390, which is 875 feet 
higher than the Gulf’s Waddell e¢ al. No. 5 in Crane County. How- 
ever, on March 3, this well had penetrated 583 feet of Simpson with- 
out reaching the Ellenburger (Lower Ordovician). The well headed 
several times from a zone of saturated sand at 5,271—5,280 feet. 

The Wilcox Oil Company’s McKnight No. 1, a scheduled Ordo- 
vician test in northwest Crane County, Sec. 9, Block 46, G. M. M. B. 
& A. Survey, 12 miles north and slightly west of the Sand Hills 
structure, topped the lower Whitehorse “brown lime” (Middle 
Permian) at 3,060 feet, a datum of — 287, and drilled 4,161 feet of 
Permian limestone and dolomite without reaching the Ordovician. 
This well was approximately 1,100 feet lower, structurally, than the 
wells in Sand Hills on some of the Permian limestone markers. 

The Moore Brothers’ Barnsley No. 1 in Crane County, Sec. 43, 
Block 32, P. S. L., 8 miles southeast of Sand Hills, was a failure in the 
Simpson (Middle Ordovician), not reaching the Lower Ordovician. 
The Simpson was reached at 6,268 feet, datum — 3,796, or 465 feet 
lower, structurally, than the Gulf’s Waddell e¢ al. No. 1. This well 
encountered 562 feet of Simpson dolomite, green shale, and sand. 

Floyd Dodson’s Tex-American Syndicate No. 1 in northwest 
Brewster County topped the Simpson at 6,733 feet, datum — 2,500. 
This well drilled a syenite silf or dike from 4,455 to 4,715 feet and 
another one from 6,045 to 6,465 feet. The well is drilling below 7,000 
feet with slight showings of oil and gas reported in the Simpson at 
7,054-7,062 feet. 
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The Superior’s Massey No. 1, Crockett County, Sec. 55, Block 
UV, G. C. & S. F. Survey, 13 miles southeast of the old Stanolind’s 
Todd No. 1, indicated that if any production is obtained on this 
Ordovician structure it probably will be on the north and west, as 
it reached the Ellenburger (Lower Ordovician) at 7,424 feet, datum 
— 4,887, or 300 feet lower, structurally, than the Stanolind’s Todd 
No. 1. Both of these wells were dry and abandoned; the Stanolind’s 
Todd had some small showings of oil and gas but none was en- 
countered in the Superior’s Massey. 

An interesting deep test in south Pecos County is Stanley A. 
Thompson’s Elsinore Cattle Company No. 1, Sec. 53, Block D, G. 
C. & S. F. Survey, in the Sierra Madera Mountains, about 24 miles 
south of Fort Stockton. This well began in the Word formation 
(Middle Permian) and topped the Leonard at 320 feet, datum 
+3,618. It had 2,985 feet of Leonard limestone. The Pennsylvanian 
was topped at 5,190 feet. Cores with slight saturation in fine sand 
bodies separated by medium-sized chert conglomerates have been 
taken from 7,075-7,091 feet in the Haymond (Lower Pennsyl- 
vanian). 

Two wells have given indications of the importance of the black 
shale. 

The Ohio’s Goode No. 1 in Terrell County, Sec. 26, Block 161, 
G. C. & S. F. Survey about 35 miles south and slightly east of the 
Yates oil field in Pecos County, reached a total depth of 9,140 feet 
in black shale, probably Pennsylvanian in age; 5,890 feet of black 
shale and sand were encountered. 

The Moore Brothers’ Perner No. 1 in Crockett County, Sec. 37, 
Block 2, I. & G. N. Survey, about 22 miles southeast of the Yates 
oil field and about 18 miles northeast of the Ohio’s Goode No. 1, 
entered black shale at 2,600 feet and drilled 4,020 feet of black shale 
and sand before going into brown limestone and chert at 8,620 feet. 
The well was abandoned at 9,105 feet in cherty limestone and cal- 
careous shale, probably Bend or older. 

The Central Basin platform was further defined by wells drilled 
during the past year. On the east side, in Ector County, York and 
Harper’s Buchanan No. 1, in Sec. 21, Block 42, Twp. 2-S, T. & P. 
Survey, one mile northwest of Odessa and one mile east of production 
in the Foster pool, drilled an off-the-platform section. The well had 
an elevation of 2,920 feet, topped the Yates sand at 3,050 feet, datum 
— 130, and topped a broken limestone section at 4,075 feet, datum 
—1,155. This well was plugged after encountering sulphur water at 
4,540 feet. On the limestone datum this well was about 300 feet 
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lower than wells in the Foster pool. The Whitehorse section contained 
many salt beds. Another well farther east, the Phillips’s Gist No. 1, 
Sec. 2, Block 42, Twp. 2-S, T. & P. Survey, about 3} miles north of 
Odessa and about 4 miles east and one mile north of production in the 
Foster pool, topped the Yates sand at 3,110 feet, datum —135, and 
drilled to 4,675 feet without reaching the Blaine, which is topped at 
approximately 3,800 feet in the Foster pool. On the west, the western 
boundary of the Central Basin platform, and the eastern boundary 
of the Delaware are brought closer together. In Western Ward 
County the Magnolia’s Sealey No. 1-79 in Sec. 79, Block F, G. M. 
M. B. & A. Survey, 3 miles east and one mile north of Pyote, topped 
the Yates sand at 3,075 feet, datum — 453. This well was abandoned 
at 4,315 feet, after drilling 1,240 feet of limestone and dolomite below 
the Yates sand. In Pecos County, M. L. Benedum’s Trees No. 1, 
Sec. 8, Block 8, H. & G. N. Survey, about 18 miles south and slightly 
east of the Magnolia’s Sealey No. 1-79, topped the Delaware black 
limestone at 4,800 feet, datum — 2,272. This limits the contact of the 
two basins within a 5-mile zone. 

The Eastern platform® has been shown actually to exist. In Tom 
Green County, the Humble Oil and Refining Company’s Lewis and 
Wardlaw No. 1, Sec. 5, Block 17, H. & T. C. Survey, in the western 
part of Tom Green County, about 14 miles west of San Angelo, topped 
the Blaine at 340 feet, datum +1,802, and the Clear Fork (Middle 
Permian) at 640 feet, datum +1,502. This well had a limestone sec- 
tion, with very few shale breaks, to a depth below 4,000 feet, for a 
total thickness of about 3,600 feet of Permian limestone and dolo- 
mite. The Pennsylvanian (Cisco) was topped at 4,760 feet, datum 
— 2,618, and on March 2, 1938, was drilling the Bend formation at 
6,700 feet. 

Farther south and east in Schleicher County the Tex-Tor’s Jud- 
kins and Spencer No. 1, Sec. 33, Block A, A. & B. Survey, about 19 
miles east and slightly south of Eldorado, topped probable lower 
Clear Fork at 260 feet, datum +1,979. It drilled a Permian limestone 
section, with a few shale breaks, to 2,130 feet. The Pennsylvanian 
(Cisco) section was limestone to 2,755 feet, predominantly limestone 
to 3,000 feet, principally shale to 4,000 feet, and limestone to 5,583 
feet. The well topped the Ellenburger at 5,543 feet, datum — 3,304, 
and on March 2, 1938, had penetrated 664 feet. 

Drilling in Yoakum and Gaines counties during the past year has 
indicated that the northern half of Yoakum County has very little 


6 Hal P. Bybee, “Some Structural Features of West Texas,” Univ. Texas Bull. 
3ror (1931), pp. 19-26. 
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structural relief. The maximum relief shown on the solid limestone 
(probably Blaine in age) is not more than 70 feet. The Wasson-Whit- 
tenburg area in the southwestern part of Yoakum County and the 
northwestern part of Gaines County shows more structural relief. 
The relief shown to date is about 200 feet in the producing area. The 
porosity seems to be better developed on the east flank. 

In Martin County, J. L. Greene’s O. B. Holt No. 1, in League 
319, Labour 20, Garza County School Lands, 23 miles north of Mid- 
land, indicates that there is probably a reef in this part of the Per- 
mian basin. Although the well is low structurally, it encountered a 
good limestone section. It topped the Yates sand at 2,190 feet, datum 
— 83, and the “Big lime” (probably Blaine) at 4,510 feet, datum 
— 1,603. The well encountered sulphur water at 4,780 feet and was 
plugged. 

Indications that production north of Cochran County probably 
will be lower than Blaine was shown in Whittington’s McKelvy No. 1 
in the southeastern corner of Bailey County, center of Labour 12 
League 162, Presidio County School Lands. This well topped the 
Blaine at 3,370 feet, datum +572, and topped the Glorietta at 
4,590 feet, having 1,220 feet of Blaine. The Blaine section from 
3,370 to 3,430 feet was solid anhydrite, from 3,430 to 4,130 about 50 
per cent anhydrite and limestone, from 4,130 to 4,300 solid lime- 
stone, and from 4,400 to 4,590 feet a limestone section with 20-30 per 
cent red shale and sand. 

A well drilled in Howard County, though having no particular 
geologic significance, was spectacular. R. A. Westbrook e¢ al. Great 
West No. 1, Sec. 48, Block 32, Twp. 1-N, T. &. P. Survey, about 4 
miles east and slightly north of Big Springs, struck an air pocket 
in the Yates sand zone at 1,460 feet and blew for a period of about 
3 months. The air, which was estimated at 50-100 million cubic feet 
per day, contained about gg per cent nitrogen. 


Note. Since this paper was written the Magnolia et al., McXee in Pecos 
County has reached the Ellenburger at a depth of 6,102 feet, sea level datum 
—3,717 feet which makes this well 302 feet lower on the top of the Ellen- 
burger than the Gulf, Waddell et al. 5 in Crane County. The well drilled 
through 1,327 feet of Simpson which is the greatest thickness of Simpson so 
far encountered in West Texas. 

The Humble Oil & Refining Company, Lewis & Wardlaw well in Tom 
Green County topped the Ellenburger at 6,980 feet, sea level datum —4,838 
feet and was abandoned at 7,586 feet after encountering sulphur water. 
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DISCOVERIES AND ADDITIONS TO OIL RE- 
SERVES IN CALIFORNIA DURING 1937! 


HAROLD W. HOOTS? 
Glendale, California 


ABSTRACT 


Nine new fields, new zones in three fields, and one geological extension of an older 
field, were discovered in California during 1937. These discoveries and normal exten- 
sions of existing fields added an estimated 322 million barrels to the state’s reserve oil 
supply. Success in adding to reserves a larger quantity of oil than was produced during 
the year, for the first time in 6 years, is due to greater and more effective geological 
exploration and to more intensive and deeper wildcat drilling. 


INTRODUCTION 


Demand for California crude in 1937 amounted to approximately 
237 million barrels. Additions to the state’s oil supply during 1937, 
including discoveries and the extension of fields discovered in 1936, 
amount to an estimated 322 million barrels. The estimated reserve 
supply at the close of the year is, therefore, some 85 million barrels 
greater than at the beginning. This is a remarkably favorable show- 
ing, particularly when the results of this year and those of 1936 are 
compared with the discoveries of new reserves for the 4 preceding 
years of 1932 to 1935. During these 4 preceding lean years 748 mil- 
lion barrels of California oil was consumed and only an estimated 
145 million barrels discovered. 

The discoveries of 1936 consisted of five new fields and two deeper 
zones whereas those of 1937 consisted of nine new fields and new zones 
in three fields. The success of these 2 years is a deserved testimonial to 
the ability of the geological profession to meet its responsibilities by 
continued research and the adoption of more effective methods of 
exploration—particularly the use of the reflection seismograph. The 
credit for this success must be shared, however, with the manage- 
ments of California oil companies whose support and aggressive at- 
titude have made possible more abundant and more costly geological 
exploration and a more active program of wildcat drilling, and with 
engineers responsible for the rapid strides in developing methods and 
reducing costs for deeper drilling. 

1 Read before the Association at New Orleans, March 18, 1938. Manuscript re- 
ceived, March 18, 1938. 

2 Chief geologist, Richfield Oil Corporation, Los Angeles. 
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DEVELOPMENTS DURING 1937 
NEW OIL FIELDS 


Nine new oil fields were discovered throughout the state in 1937. 
Six of these fields are in the San Joaquin Valley, one is near Ventura, 
one is near Saugus, and one is in the Los Angeles Basin. Of these new 
fields the Rio Bravo and Canal fields in the south-central part of the 
San Joaquin Valley are considered on present information to be of 
major importance, the Newhall-Potrero field near Saugus is probably 
of intermediate importance, and the remaining six are minor fields, 
which, taken together, are estimated to have an ultimate expect- 
ancy of less than 1o million barrels. 


PYRAMID HILL 


Location.—Small field 13 miles northeast of Bakersfield in Section 
16, T. 28 S., R. 29 E. (Fig. 1). 

Discovery.—Made by the Eastmont Oil Company (Hillman & 
Long) on completion of their Olcese No. 1-1 in May, 1937, with initial 
daily production of 304 barrels of oil, 16.7° A.P.I. gravity, cutting 
about 5 per cent, pumping. Total depth 1,916 feet, plugged to 1,895 
feet. Producing formation is Vedder (Miocene) sand between 1,837 
and 1,895 feet. 

Development.—Five producing wells and one dry hole have been 
completed by the Eastmont Oil Company and the Shell Oil Company. 
Initial productions average 200-250 gross barrels daily, cutting 8-25 
per cent. Rapid encroachment of edge water, apparently interfinger- 
ing with the oil sand, is troublesome. 

Geology.—Surface structure in Miocene sediments is that of a 
northwest-trending anticline on a depressed block with a normal 
fault along the northeast flank. Subsurface data on the producing 
zone indicate closure against the fault without reversal. Accumula- 
tion may be controlled in minor degree by up-dip change in lithologic 
character of the Vedder sand. 

Geological method of discovery.—Interpretation of exposed geol- 
ogy led to the drilling of a preliminary core hole by the Shell Oil 
Company with participation by the Eastmont Oil Company. This 
core hole encountered oil sand and in turn led to the drilling of the 
discovery well. 

TAMPICO 

Location.—Small field 13 miles northeast of Bakersfield and 3 
mile northwest of Pyramid Hill field in corner common to Sections 8, 
16, and 17, T. 28S., R. 29 E. 
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Discovery.—Made by Tampico Oil Company on completion of its 
B. & G. No. 3, October 3, 1937, pumping 300 barrels daily, 16.9° 
A.P.I. gravity, cutting 1 per cent water. Total depth, 1,867 feet. 
Producing zone is Vedder (Miocene) sand between 1,849 and 1,867 
feet. 

Development.—Five producing wells and one dry hole have been 
completed. Initial productions have varied from 200 to 400 barrels 
daily but encroachment of edge water has been rapid. 

Geology.—Local surface structure is concealed. Subsurface data 
indicate structural closure against a northwest-trending normal fault. 

Geological method of discovery.—The discovery well was drilled 
along the regional strike in the hope of finding an extension of the 
Pyramid Hill field. 

NORTH ROUND MOUNTAIN 


Location—Twelve miles northeast of Bakersfield and one-half 
mile north of Round Mountain field in the N.3 of Section 12, T. 28 S., 
R. 28 E. 

Discovery—Made by H. A. McDonald on completion of his 
Larkin No. 1, September 27, 1937, with initial daily production of 
450 barrels, 14.6° A.P.I. gravity, cutting 1.2 per cent, pumping. 
Total depth, 1,952 feet. Producing zone is Vedder (Miocene) sand 
between 1,912 and 1,950 feet. 

Development.—Eight additional walls have been completed with 
initial daily productions of 400-500 barrels. 

Geology.-——Oil of this field has accumulated in west-dipping Mio- 
cene sand between two intersecting normal faults. 

Geological method of discovery.—The discovery well resulted from 
interpretation of exposed geology. 


ARVIN 


Location.—Fifteen miles southeast of Bakersfield and one mile 
southwest of Arvin in Section 27, T. 21 S., R. 29 E. 

Discovery.—Made by the General Petroleum Corporation on com- 
pletion of Houchin No. 1, December, 1937, with an initial daily pro- 
duction of 123 barrels of oil, 29.8° A.P.I. gravity, cutting 2.4 per 
cent, 40/64-inch bean, flowing. Total depth 7,925 feet, plug 7,360 
feet. Producing formation is Santa Margarita (?) (Upper Miocene) 
sand between 7,300 and 7,350 feet. 

Development.—No other producing wells. One additional well is 
drilling. 

Geology.—Seismograph data and subsurface information from 
wells indicate that the general structure is a southwest-dipping mono- 
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cline with local closure provided by faults or with a stratigraphic 
trap due to transgressive overlap, or both. 

Geological method of discovery—Knowledge of the regional struc- 
ture and interpretation of seismograph evidence of local structure 
and subsurface information from wells led to exploratory drilling and 


discovery. 


Location.— Fifteen miles northwest of Bakersfield in Section 34, 
T. 28 S., R. 25 E. 

Discovery.—This, the deepest producing field in the world’, was 
discovered by the Union Oil Company on completion of its K.C.L. 
No. 1-34, in November, 1937. This well was completed flowing 
through the tubing at a rate of 2,400 barrels of oil, 39.6° A.P.I. 
gravity, cutting 6.8 per cent. On the first 24-hour gauge the well 
flowed 1,027 barrels, 39.5° A.P.I. gravity, 0.7 per cent cut, 17/64- 
inch bean, 1,970 pounds tubing pressure and 2,040 pounds casing 
pressure, and 1,658 M.c.f. of gas. The cut cleaned up during the 
second day of production. Potential production of this well is esti- 
mated in excess of 20,000 barrels daily. 

The well is producing without liner with total depth of 11,302 
feet and 43-inch casing cemented at 11,220 feet. The producing for- 
mation has been named the Rio Bravo sand and is generally con- 
sidered to be the approximate equivalent of the Vedder (Lower 
Miocene) sand of the East Side fields. 

Present development.—No other producing wells. Six additional 
wells are drilling. 

Geology.—A thick deposit of Quaternary alluvium, typical of the 
central part of the San Joaquin Valley, conceals the geologic structure 
in deeply buried Miocene strata. It is the general belief that seismo- 
graph data indicate the structure controlling accumulation to be a 
broad northwest-trending anticline. The extent of this field is a mat- 
ter of conjecture. The Stevens (Upper Miocene) sand, productive 
in the Ten Sections and Greeley fields, is practically absent here. It 
is considered probable that the present producing 62 feet of the Rio 
Bravo (Lower Miocene) sand is only the upper part of a much thicker 
sand body. 

Geologic method of discovery.—Drilling of the discovery well was 
based on structural interpretation of reflection-seismograph data 
resulting from a survey along the regional northwesterly trend from 
the Greeley field. 


3 This world record for deepest production was decisively broken when, in April, 
1938, the Continental completed its K.C.L.A.-2 well, 4 miles west of Wasco, at a 
plugged depth of 13,998 feet. It is capable of flowing 3,000 barrels daily. 
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CANAL 


Location.—Fourteen miles west of Bakersfield and three miles 
northwest of Ten Sections field in Section 14, T. 30 S., R. 25 E. 

Discovery.—Made by the Ohio Oii Company on completion of its 
K.C.L. No. E-3 in November, 1937, with initial daily production of 
2,267 barrels of oil, 36.9° A.P.I. gravity, cutting 0.8 per cent mud, 
and 1,700 M.c.f. gas on one-inch bean and with 420 pounds tubing 
pressure and 1,525 pounds casing pressure. 

Total depth is 8,175 feet. Production is obtained from the upper 
77 feet of the Stevens (Upper Miocene) sand between 8,098 and 8,175 
feet. 

Development.—No other producing wells. Three wells drilling. 

Geology.—Structure is concealed beneath a thick deposit of 
Quaternary alluvium. It is reported that seismograph data indicate 
the presence of an anticline in the producing Upper Miocene strata. 
Accumulation may be controlled to some extent by faults. The pro- 
ducing zone is presumed to be approximately the same as that of the 
Ten Sections and Greeley fields. 

Geological method of discovery.—Structural interpretation of re- 
flection-seismograph data led to this discovery. 


OXNARD 


Location.—Eleven miles southeast of Ventura and 3 miles east of 
Oxnard in Section 6, T. 1 N., R. 21 W. (Fig. 2). 

Discovery.—Made by El Rio Oils, Ltd., on completion of their 
Sturgis No. 1, in July, 1937, with initial daily production of 20 bar- 
rels of oil, 10° A.P.I. gravity, cutting 20 per cent, pumping. Total 
depth is 2,994 feet. Production is obtained from Pliocene sands be- 
tween 2,669 and 2,994 feet. 

Development.—Vaca Oil Exploration Company has completed 
two wells in the same section and has abandoned one. Because of the 
low gravity of the oil, the company has circulated distillate and has 
increased production per well to as much as 200 barrels a day. Three 
additional wells are being drilled in this general area. 

Geology.—The general structure is a northwest-dipping homocline. 
The Upper Pliocene sandy zone producing this heavy oil rests un- 
conformably upon the truncated edges of organic shale of the Mo- 
delo (Upper Miocene) formation. The oil may be too viscous to mi- 
grate from these sands or may be trapped there by transgressive 
overlap by still younger Pliocene sediments, lateral change in texture, 
or unconformable overlap up-dip by Quaternary sediments. 

Geological method of discovery.—Although a magnetometer survey 
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has been made, the major inducement to drilling the first well was 
the result of a survey by electrical-resistivity methods. 


NEWHALL-POTRERO 


Location —Thirty-four miles northwest of Los Angeles and 7 
miles northwest of Newhall in Section 26, T. 4 N., R. 17 W. 
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Fic. 2.—Ventura-Newhall district, showing oil fields and locations of Oxnard 
and Newhall-Potrero discoveries (solid black). 


Discovery.—Made by the Barnsdall Oil Company on completion 
of their Rancho San Francisco No. 1, in March, 1937, with initial 
daily production of 208 barrels of oil, 34° A.P.I. gravity, cutting 4.0 
per cent, and 500 M.c.f. gas. Tubing and casing pressure 75 and 300 
pounds, respectively. Total depth is 6,472 feet. Producing from 312 
feet of oil-sand zone between 6,160 and 6,472 feet. 

Development.— Barnsdall Oil Company completed Rancho San 
Francisco No. 2 in February, 1938, with a production of 660 barrels 
per day, 32.5° A.P.I. gravity, cutting 2.1 per cent, and 660 M.c.f. gas. 
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Tubing and casing pressures 200 and 860 pounds, respectively. Total 
depth is 6,713 feet, with production coming from the zone between 
6,370 feet and bottom. 

Geology.—Production comes from Upper Miocene sands folded 
into a northwest-plunging anticlinal nose which is believed to be 
closed on the south by an east-west fault. 
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Fic. 3.—Los Angeles Basin fields with new discoveries and 
extensions shown in solid black. 


Geological method of discovery.—Interpretation of exposed geology, 
supplemented by seismograph work on the closing fault, led to the 
drilling of the discovery well. 


YORBA 


Location.—Twenty-five miles east of Los Angeles along the south- 
ern edge of the Puente Hills, in Section 16, T. 3 S., R. 9 W. (Fig. 3). 

Discovery.—Made by the Shell Oil Company on completion of its 
Olinda Land core hole “E” in November, 1937, with an initial daily 
production of 250 barrels of oil in four days, 17.9° A.P.I. gravity, 
cutting 60 per cent, pumping. Total depth is 2,313 feet, plugged to 
2,090 feet. Production was obtained from a 300-foot sandy zone 
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between 1,660 and 2,090 feet. The well was abandoned in January, 
1938. 

Development.—A dozen or more wells have been drilled by inde- 
pendent operators for this shallow production, most of which were 
successful in obtaining small yields. That the area is capable, how- 
ever, of yielding at least occasional large producers is evidenced by 
the Shell Oil Company’s core hole ‘‘F’’ which was recently completed, 
flowing 1,200 barrels daily. Most of the small producing wells have 
difficulty with sand. 


NEW OIL ZONES IN KNOWN FIELDS 


New oil zones were discovered in three producing fields, Wilming- 
ton, Rosecrans, and Kettleman Hills, during 1937. It is estimated 
that they have added go million barrels to the state’s known supply 
of oil. 

WILMINGTON 


Discovery and development of the Wilmington field during 1936 
established commercial production for the Ranger and Upper Termi- 
nal oil zones. Deeper zones were tested by the General Petroleum 
Corporation’s discovery well but were found incapable of commercial 
production. During 1937 three additional zones, the Middle Terminal, 
Lower Terminal, and Ford, were discovered and actively exploited. 
Of these three the Lower Terminal zone is the most prolific. 


ROSECRANS 


Another and deeper zone (O’Dea zone) was added to the Rose- 
crans field in March, 1937, on completion by the Barnsdall Oil Com- 
pany of its O’Dea well No. 10, with an initial production of 500 bar- 
rels of oil in six hours, 36.1° A.P.I. gravity, 28 per cent cut, and 2} 
million cubic feet of gas. Total depth is 7,531 feet. Production is 
obtained from a sandy zone between 7,214 and 7,531 feet. 

The O’Dea zone promises to be a profitable producer in a com- 
paratively small area unless faulted conditions so characteristic of 
this field seriously interfere. 


KETTLEMAN HILLS 


The North Dome of Kettleman Hills, originally discovered as a 
major field in 1928, gained a new and deeper oil zone as a result of 
exploratory drilling during 1937. Kettlkeman North Dome Associa- 
tion well No. 4-18J, located far down the northwest plunge of the 
anticline in Section 18, T. 21 S., R. 17 E., and exploring below the 
productive ‘“‘Temblor” zone, encountered production in the Avenal 
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(Eocene) sand. This well was completed July 22, 1937, producing 
from 38 feet of oil sand between 10,715 and 10,758 feet. Initial pro- 
duction was 1,172 barrels of oil a day, 45.7° A.P.I. gravity, cutting 
8.5 per cent, 5c/64-inch bean, 2,400 pounds tubing pressure, 2,550 
pounds casing pressure, and 20,961 M.c.f. gas. The well was killed 
July 23, 1937, and deepened to 11,746 feet. Because of mechanical 
trouble and lack of much additional oil sand on deepening, the well 
was recompleted February 12, 1938, producing from 29 feet of the 
Avenal sandstone from 10,778 to 10,807 feet. The initial production 
was 1,015 barrels of oil a day, 29.3° A.P.I. gravity, cutting 36.8 per 
cent, two 128/64-inch tubing beans, 110 pounds tubing pressure, 
1,375 pounds casing pressure, and goo M.c.f. gas. 


NEW GAS FIELDS 
TOMPKINS HILL 


The Texas Company made discovery of a new, but apparently 
small, gas reserve in Humboldt County, northern California. The 
discovery well, Eureka No. 2, located on Tompkins Hill 12 miles 
south of Eureka in Section 22, T. 3 N., R. 1 W., was completed in 
September, 1937, with a production of 13 million cubic feet daily on 
12/64-inch bean and with 775 pounds tubing pressure and goo pounds 
casing pressure. Total depth is 7,708 feet, plugged to 5,480 feet. Ac- 
cumulation is controlled by an anticline and the gas is obtained from 
Pliocene sands between 4,000 and 5,480 feet. 


EXTENSIONS OF KNOWN OIL FIELDS 


Extensions of known oil fields, as considered in this paper, are of 
two types. One type results from the discovery of production by 
reason of exploration of a structural feature adjoining but distinct 
from that of the main field; the other type results from the systematic 
or haphazard extension, by drilling, of the productive limits of a single 
structural feature. All extensions, regardless of type, require revisions 
of the estimated supply of oil in these fields, and in reviewing the 
annual additions to reserves these revisions are credited to the year 
in which the extensions were made (Fig. 5). 

An attempt is made in this paper and in a previous review‘ to pre- 
sent in addition toa summary of the yearly additions to reserves, a 
tabulation by years of the results of geological exploration (Fig. 6). 
In this tabulation the total estimated reserves of a field, a zone, or of 
an extension characterized by a distinct geologic structure, are 


* “Recent Discoveries and Present Oil Supply in California,” Bull. Amer. Assoc. 
Petrol. Geol., Vol. 20 (1936), pp. 939-50. 
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credited to the discovery year of the field, zone, or extension. This 
requires annual revision of the figures for those years credited with 
the discovery of fields, zones, or extensions still only partly developed. 

Extensions of known oil fields during 1937 are estimated to have 
added 200 million barrels to the estimated reserve supply of oil in 
the state, an amount greater than the additions credited to the dis- 
covery of new fields and new zones. This is due primarily to the 
rapid development during this year of fields discovered and developed 
to only a minor degree in 1936. 


HILLDON NORTHWEST EXTENSION OF LONG BEACH 


The Hilldon Oil Company extended the Long Beach field about 
3 mile northwestward by completing, in March, 1937, Flood Control 
No. 1, with an initial daily production of 65 barrels of oil, 24° A.P.I. 
gravity, cutting 3 per cent, pumping. Production is obtained from 
Lower Pliocene sands in a small anticlinal nose lying southwest of 
the Long Beach fault. 

Eight wells have been completed with an average daily production 
of 300 barrels. 

This is the only field extension during 1937 that is credited to 
geological exploration. 

WILMINGTON 


This field has rapidly developed during 1937 and now constitutes 
one of the major fields of the Los Angeles Basin. Discovered in 1936 
by the General Petroleum Corporation, it has, at the close of 1937, 
326 producing wells, 28 drilling wells, about 2,600 developed acres, 
and awaits only the lifting of drilling restrictions by the City of Long 
Beach to experience a major extension toward the east. Present pro- 
duction is about 62,000 barrels daily and production capacity De- 
cember 31, 1937, was estimated at 91,644 barrels. 

The discovery of new zones in this large anticlinal field during 
1937 is discussed on page 709. 


EL SEGUNDO 


The El Segundo field, located near the ocean, 12 miles southwest 
of Los Angeles, and discovered in August, 1935, experienced impor- 
tant extension to the southeast and northwest by developments dur- 
ing 1937. A completion by Richfield Oil Corporation in December, 
1936, for 2,533 barrels daily, attracted the first major interest to this 
field and resulted in additional drilling leading to the extensions. Pro- 
duction was obtained entirely from the basal conglomerate (Upper 
Miocene) lying on schist until The Texas Company completed its 
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Security No. 1 for 4,563 barrels of oil from conglomeratic sand and 
fractured schist. Subsequent development in this more western 
area established the ability of the fractured schist alone to yield 
wells of 2,000 to 4,0co barrels daily. 


TEN SECTIONS 


The Ten Sections field, discovered by the Shell Oil Company in 
June, 1936, experienced orderly development during 1937 and now 
ranks as one of the major fields of the San Joaquin Valley. Nine pro- 
ducing wells have been completed in the Stevens (Upper Miocene) 
sand zone which has a productive thickness from 74 to 665 feet (most 
are 200 to 600 feet) and occurs at a depth of about 8,000 feet. There 
is approximately 75 per cent of oil sand in the zone. Approximately 
1,250 acres are now considered proved. 

The discovery of this anticlinal field by reflection-seismograph 
methods initiated a most intensive search by all major companies for 
favorable structures similarly hidden beneath the alluvial floor of the 
San Joaquin Valley. This search has led to the discovery of the 
Greeley, Rio Bravo, and Canal fields and to the drilling, now in prog- 
ress, of several other favorable structures. 


GREELEY 


The Greeley field, 8 miles north of the Ten Sections field, was dis- 
covered in December, 1936, by the Standard Oil Company of Cali- 
fornia. From one producing well at the beginning of 1937, the field 
during the year has developed to one of ten producing wells, four 
unsuccessful wells, and about 1,300 proved acres. Accumulation of oil 
here apparently is not controlled entirely by simple anticlinal folding. 
Faults or a stratigraphic trap, or both, may be important to accumu- 
lation. The producing zone, the approximate equivalent of the Stevens 
sand, varies in thickness from 35 to 150 feet, due to the irregular 
nature of the structure and to the resulting position of bottom water. 


NORTH BELRIDGE 


The deep so-called “‘Wagonwheel” or ‘“Belridge 64’ zone of the 
North Belridge field was extended about } mile northwestward by 
the completion of The Texas Company’s Martin well No. 1. Initial 
daily production was 2,615 barrels of clean oil, 32.6° A.P.I. gravity, 
and 6 million cubic feet of gas through a 48/64-inch bean. Total depth 
is 8,446 feet and production is coming from 285 feet of zone. Progres- 
sive offset development by several operating companies in this area 
may ultimately extend production another half mile northwestward. 
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SANTA MARIA VALLEY 
The Santa Maria Valley field (Fig. 4) has experienced several 
stages of development and extension since production was first ob- 
tained by the Union Oil Company in 1934. Early producing wells 
were small and were accompanied by the drilling of several dry holes. 
Inasmuch as the first large-scale production of definite commercial 
value was obtained in 1936, it is this year that should be credited with 
the discovery of the field. 


Fic. 4.—Santa Maria district with major additions to Santa Maria 
Valley shown in solid black. 

Developments during 1937 extended the field progressively farther 
to the south and southeast and, with two major extensions by the 
Union Oil Company, 5 miles to the west. The Union Oil Company— 
O’Donnell No. 1, completed in April, 1937, with a production of 
about 400 barrels daily of 17° gravity oil, extended the field 2 miles 
to the west and initiated rapid development of the intervening area. 
This same company’s LeRoy No. 2 made a further extension of 3 
miles on completion in October, 1937, with a daily production of 125 
barrels of oil, cutting 29 per cent, pumping. 

The field is now 7} miles long from east to west, and 1-2 miles 
wide. Sixty-two producing wells and 7 dry holes have been drilled, 
and estimated potential production at the end of the year was about 
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100,000 barrels. It is common for wells in certain parts of the field to 
be completed with initial daily productions of 2,000 to 4,500 barrels. 
The field is limited to a daily production of about 10,000 barrels due 
to the limited market and pipe-line outlet for this heavy asphaltic 
crude. 

Production is obtained from 100 to 500 feet of organic and cherty 
Monterey shale and sand which rest unconformably on a much older 
and partly metamorphosed series of probable Cretaceous and Juras- 
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Fic. 6.—Discoveries of oil in California by years. Figures for each year are subject 
to revision until all new fields and new zones of that year are fully developed. See 
Figure 5 for list of discoveries in 1937. 

sic age. It appears that the fractured and otherwise porous shale 
contributes most of the oil. The geologic structure is that of a south- 
ward-dipping homocline with accumulation due to a pronounced 
angular unconformity at the top of the Monterey. 


REsuME oF GEOLOGICAL DISCOVERIES 
The previously described developments during 1937, accounting 
for total additions to reserves (Fig. 5), are readily divisible into two 
groups: one composed of new discoveries resulting from geological 
exploration (Fig. 6), and the other composed of extensions of fields 
on geological structures discovered in earlier years, principally 1936. 
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New geological discoveries with brief remarks as to their relative 
magnitude are listed below. 


New Oil Fields Remarks 
Pyramid Hill | 
Tampico Small areas with very minor oil reserve 
North Round Mountain} 
Arvin Extent uncertain; reserve apparently small 
Rio Bravo Deepest producing field in world. A major discovery. 
Area and oil-sand thickness unknown but probably large 
Canal Probably a major discovery. Structure and extent uncer- 
tain 
Oxnard Area probably large but 10° gravity oil unprofitable 
Newhall-Potrero Probably a discovery of intermediate size 
Yorba Probably a small reserve 
New Oil Zones . 
Wilmington A major development almost doubling size of field’s 
reserve 
Rosecrans Area and reserve probably small 


Kettleman North Dome Has possibilities of being a major discovery 


New Gas Fields 
Tompkins Hill Small production and limited market 


Extensions of Known Oil Fields 


Hilldon NW. extension of 
Long Beach Small area with minor reserve 


The listed new geological discoveries, distinct from other develop- 
ments of the year, are conservatively estimated to have added 125 
million barrels to the state’s known reserve supply of oil. Develop- 
ment of these new discoveries during 1938 and later will unquestion- 
ably add materially to the size of these newly discovered reserves just 
as 1937 development of 1936 discoveries has done. 


TotTat ADDITIONS TO OIL RESERVES 


California’s reserve supply of oil was augmented during 1937 not 
only by new geological discoveries contributing 125 million barrels 
but by development of earlier discoveries, principally those of 1936. 
Total additions to reserves for the year are estimated to be 322 mil- 
lion barrels (Fig. 5), an amount which is 85 million barrels greater 
than demand for California oil during the year. 

Extensions during 1937 of the geological discoveries of 1936 have 
increased the magnitude of these 1936 discoveries from an estimated 
142 million barrels to an estimated 340 million barrels. It will be 
surprising if 1938 developments do not have a similar effect on the 
present appraisal of the magnitude of 1937 discoveries. 
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GEOLOGICAL EXPLORATION AND WILDCAT DRILLING 


Success during 1936 and 1937 in finding new oil reserves is due 
principally to a combination of three factors: (1) the discovery, by 
use of the reflection seismograph and subsequent drilling, that the 
Los Angeles Basin and the central part of the San Joaquin Valley 
contain hidden geological features capable of prolific oil production; 
(2) the realization by oil company managements that the necessity 


"CALIFORNIA GEOLOGICAL 
AND WILDCAT ACTIVITY 
WITH DISCOVERIES OF OIL 
400000 000- WILOCAT ACTIVITY FROM A.P.1. BY MARTIN VAN COUVERING 
MARCH, 1938 
250 
350 000 000 — 
aso 
4 
CTIVE WILOCAT WELLS 
7 
- § 
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000 000 — 100 2 
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100 000 000 — 
L sof 
$0 000 000 — 3 
1929] 1930] | 1932] 1933] 1934] 1935] 1936] 1937] 


Fic. 7.—Geological and wildcat drilling activity compared with discoveries of oil. 
Wildcat activity compiled from A.P.I. figures by Martin Van Couvering. 


for additional reserves justified systematic and costly exploration; 
and (3) engineering developments providing means of obtaining 
increased depths and accompanying geological -data at greatly re- 
duced cost. 

Figure 7 shows the amount of oil discovered in California for each 
year since 1927 and illustrates the close correlation between these 
discoveries and the intensity of geological exploration and wildcat 
activity. No record of geological activity is available for years prior 
to 1933 but it is probable that this activity is indicated by the curve 
of active wildcat wells. 
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Past serious declines in the daily supply, such as that during the 
period from 1932 to 1935, are obviously the result of a comparable 
decline in geological and wildcat activity. Up to the present time 
California, when given an average chance, has provided new oil 
reserves at least as fast as they have been needed. 


DAILy SUPPLY 


It appears certain at the present time that California, given a 
reasonable opportunity under long-range programs of exploration by 
operating companies, will continue for several years to yield new 
discoveries capable of assuring an adequate daily supply. The situa- 
tion regarding daily supply has reversed periodically from a threat 
of shortage to overproduction since the beginning of the industry. 
In January, 1936, it was apparent that the state was threatened with 
a shortage of oil unless new discoveries were made; resulting geologi- 
cal exploration, discovery, and development within a period of two 
years has now brought about apparent overproduction. Normal 
demand, however, requires the maintenance of considerable flush 
production in order to provide an adequate daily supply and will 
not again permit with safety a serious lapse in the search for new 
reserves. 
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DEVELOPMENTS IN SOUTH ARKANSAS 
AND NORTH LOUISIANA 
IN 1937! 


H. K. SHEARER? 
Shreveport, Louisiana 


ABSTRACT 


During 1937 the Schuler and Buckner oil fields and an important extension to the 
Rodessa field were discovered in Arkansas. In Louisiana, two new gas and distillate 
fields were discovered, there was extensive development of the Cotton Valley deep sand 
and the Lisbon field, and Rodessa development was almost completed. Both states had 
increases in drilling and production. Present interest is in formations of pre-Trinity or 
early Mesozoic age, which are briefly described. 


INTRODUCTION 


Oil and gas exploration, development, and production all in- 
creased in 1937 in both south Arkansas and north Louisiana’ (Fig. 1). 
Oil production in Arkansas was 12,159,440 barrels, 14.1 per cent more 
than in 1936, the largest production since 1931, and the first increase 
since 1925. Production in north Louisiana was 28,668,070 barrels, 
7.1 per cent more than in 1936, and the largest since 1922. Natural 
and casing-head gas production in north Louisiana was 318,483 
million cubic feet, 11.7 per cent more than in 1936. 

Well completions in 1937 are as follows. 


Wildcat Dry 

Oil Gas Dry Total Producers Wildcats 
South Arkansas 103 6 68 177 4 52 
North Louisiana 411 175 130 716 7 58 
Total 514 181 198 893 II 110 


In Arkansas, there were 2 new fields, one important extension, and 
3 minor extensions. In Louisiana, 2 deep gas and distillate fields were 
the only real discoveries credited to 1937, but there were 3 comple- 
tions of gas-distillate producing wells from deeper formations in old 
fields, of which the most important was at Cotton Valley, one oil 


discovery in a known gas sand, and several extensions of some im- 
portance. 


1 Read before the Association at New Orleans, March 18, 1938. Manuscript re- 
ceived, April 5, 1938. 
? The Hunter Company, Inc. 


’ The area under consideration includes all townships numbered north in Louisi- 
ana, and all of Coastal Plain area in southern and eastern Arkansas where Cretaceous 
and Tertiary deposits are thick enough to have any possibility of producing. 
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Fic. 1. -— showing location of oil and gas fields in south Arkansas and 
north Louisiana, with 1937 discoveries and developments. 
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ARKANSAS 


1. The Schuler oil field in western Union County was discovered 
in April by the Lion Oil Refining Company and Phillips Petroleum 
Company’s Morgan well A-1 which first produced from the Morgan 
sands zone at 5,559 feet. Oil in commercial quantities was later en- 
countered in the Jones sand and Smackover limestone at 7,550—-7,700 
feet. This was the most important discovery of the year, as the Jones 
sand alone is 60 feet thick, and an area of more than 1,000 acres, all or 
only on the southeast flank of the structure, was proved at the end of 
the year. There should be a productive area of several thousand acres, 
with high production per acre, so it is safe to state that Schuler will 
rank second only to Smackover among Arkansas fields in ultimate 
production. At the end of 1937 12 wells were producing 41° gravity 
oil from the Morgan sands, 9 were producing 32° gravity oil from 
the Jones sand, and one was producing gas and distillate from the 
Smackover limestone. 

2. The Buckner oil field in northwestern Columbia County was 
opened by the Standard Oil Company of Louisiana, McKean well 
No. 1, late in November. The well is producing 32° gravity oil from 
the Smackover limestone at 7,200—-7,258 feet. With only one produc- 
ing well completed, nothing can be stated concerning structure, area, 
and reserves. The next two tests, 0.5 and 0.75 mile southwest of the 
discovery, were salt-water wells. 

3. The Rodessa field was extended from Louisiana into southern 
Miller County, Arkansas, in June, with production from the Gloyd 
limestone and Mitchell sand at approximately 6,100 feet. By the end 
of the year the area was almost defined, with 59 producing wells. 
The average production per acre will be lower than in the Louisiana 
part of the field, because the important Dees and Young producing 
zones dip below water level in Arkansas. 

4. The first oil produced from the Glen Rose in Arkansas was dis- 
covered in January, 1937, by C. V. Lenz, near Garland City, Miller 
County, at 4,215 feet, but other deep tests in the vicinity were dry. 

There were also minor extensions in shallow sands at Troy and 
Urbana. 


LOUISIANA 


1. A gas and distillate field was discovered by the Seaboard Oil 
Corporation at Bear Creek, 3 miles north of Bienville, Bienville 
Parish. Producing wells were completed in the Pine Island member 
(Pettit zone) of the lower Glen Rose at 6,700 feet and in the upper 
Travis Peak at 7,400 feet. 
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2. A second gas and distillate discovery was made by Lide and 
Greer 5 miles northeast of Ruston, Lincoln Parish, producing from 
the Pine Island member at 5,320 feet. 

3. At Cotton Valley, Webster Parish, the Holloway or 5,500- 
foot sand in the upper Travis Peak was discovered by the Ohio Oil 
Company in 1936, and a drill-stem test made in the same well showed 
gas and distillate saturation from 8,125 to 8,149 feet. This deep Bod- 
caw sand,‘ near the top of the lower marine beds, or Cotton Valley 
formation, was opened for production by a well on the Bodcaw Lum- 
ber Company property in January, 1937, and 29 wells were completed 
in it during the year. The principal sand bed is 40 feet thick and is 
productive more than 500 feet downdip from the top of the structure, 
therefore having a much larger productive area than the shallower 
formations. Production is 61° gravity distillate, with an average of 
12,500 cubic feet of gas per barrel. The Holloway sand is lenticular 
in distribution, and only the discovery well was producing from that 
zone in 1937, but 6 more good producers were completed by the end 
of March, 1938. 

4. The Lisbon field in Claiborne and Lincoln parishes, discovered 
in the last week of 1936, was the area of most active development in 
1937, with 155 oil wells and no dry holes completed. With a proved 
area of 4,000 acres, the field is still undefined. The producing forma- 
tion, at 5,100-5,300 feet, is an odlitic limestone bed in the Pine Island 
member, and averages only ro feet in thickness, so the production 
per acre will not be large. 

5. The first deep gas and distillate production in the old Lake 
Bistineau gas field was found in January, 1937, by the De Soto Oil 
and Gas Company, in the Pine Island member at 5,200 feet. 

6. The Rodessa field in Louisiana was extended northwest almost 
to the corner of the state by production in the Gloyd limestone and 
Mitchell sand, and go oil wells and 17 gas wells were completed. 
Indicative of good geological control is the fact that the part of the 
Rodessa field in Louisiana has been developed with only 2 dry holes, 
both of which were located just southeast of the major fault. 

7. Oil was discovered in April on the edge of the Sugar Creek gas 
field, in the upper Travis Peak sand at approximately 5,700 feet. Of 
10 wells drilled to this sand only 3 produced oil and the other 7 made 
gas. 

8. The deepest test in north Louisiana was drilled to 11,486 feet 


* Commonly so-called, although there was a previously described ““Bodcaw sand 
lens,” from which the gas is now practically exhausted, approximately 100 feet below 
the Glen Rose anhydrite. J. S. Ross, Bull. Amer. Assoc. Petrol. Geol., Vol 14, No. 8 
(August, 1930), P. 991. 
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by R. W. Norton in the Rodessa field, but it was dry in the deeper 
formations and was completed as a gas well after being plugged back 
to the regular producing level. This well penetrated approximately 
1,060 feet of lower Glen Rose beds below the massive anhydrite, 
1,840 feet of Travis Peak red beds, 3,240 feet of the marine Cotton 
Valley formation, and drilled 16 feet into rock salt. The Buckner 
anhydrite and Smackover limestone of the Arkansas section were 
not present. 

Three other tests more than 9,000 feet deep were drilled into the 
Cotton Valley formation; two being in southern Caddo Parish and 
one, 9,986 feet deep, in the Richland gas field. The latter well, drilled 
by the Gulf Refining Company, found the lowest Glen Rose anhydrite 
at 3,449 feet, had 5,280 feet of lower red beds (Travis Peak), and the 
last 308 feet consisted mostly of limestone, evidently representing 
the Cotton Valley formation. 


GEOLOGY 


Deep drilling during recent years in south Arkansas, north Louisi- 
ana, and adjacent parts of Mississippi and Texas has furnished much 
important geological information and has brought out some very 
unexpected facts in regard to structural and depositional conditions 
in the series of formations laid down in the interval between the end 
of Pennsylvanian and early Cretaceous time. It is evident that an 
important basin of salt deposition existed in the Arkansas-Louisiana- 
Texas area. The salt is the oldest known formation in north Louisiana, 
where, excepting on salt domes, only the well previously mentioned 
at Rodessa has been drilled into it. But the salt has been penetrated 
by wells in South Arkansas, a deep test in Limestone County, Texas, 
has been drilled through it, and salt domes have been discovered 
between Jackson and Vicksburg and near Hattiesburg, Mississippi. 
In Louisiana the distance between the Coochie Brake dome of the 
interior salt-dome basin and the Cheneyville dome of the Gulf Coast 
salt basin is hardly 60 miles. In short, evidence is accumulating to 
indicate that south Arkansas, west Mississippi, all of Louisiana (ex- 
cept possibly the extreme northeast corner), and all east and coastal 
Texas are underlain by a thick bed of rock salt. The old continent 
of Llanoria, if it ever extended across Louisiana, must have sunk near 
the end of Paleozoic time, and its place was occupied by an enormous 
salt lake. 

There has been some confusion in nomenclature of the various 
subsurface formations, most of which have no outcrop equivalents, 
due chiefly to applying such names as Permian or Trinity to forma- 
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tions of unknown age. The names here used have the approval of the 
majority of the members of the Shreveport Geological Society, al- 
though correlations and nomenclature can not yet be considered 
final. These formations will be discussed in more detail in papers to be 
published in the near future by various authors. 

Eagle Mills formation The lowest of several “red-beds’”’ forma- 
tions is named from wells drilled near the village of Eagle Mills, 
Calhoun County, Arkansas. It consists chiefly of red shale and sand, 
overlying Pennsylvanian and Mississippian beds, underlying the 
Smackover limestone, and also underlying, and evidently in part 
contemporaneous with, the mass of rock salt. The age of the salt and 
associated red beds is still unknown, but the best guess is early Meso- 
zoic, probably Triassic or Jurassic, as the Eagle Mills beds seem to 
be more nearly conformable and related to the overlying Cretaceous 
rather than to the underlying Paleozoic. 

Smackover limestone-—The thick limestone bed above the salt is 
called the Smackover limestone, with the Reynolds odlitic zone at 
the top, producing oil and gas at Snow Hill, Schuler, and Buckner. 

Buckner formation—Approximately 200 feet of beds above the 
limestone, characterized by anhydrite, but containing also shale and 
dolomitic limestone, are called the Buckner formation, from the 
Buckner oil field. 

Cotton Valley formation and Schuler facies—The dominantly 
marine beds, made up of various types of shale, sand, and limestone, 
underlying the Travis Peak red beds, and having a thickness of about 
3,240 feet at Rodessa, are called the Cotton Valley formation in north 
Louisiana. The Bodcaw sand, in the upper part of this formation, pro- 
duces only at Cotton Valley, but the formation was first recognized 
in a deep test drilled on the Bellevue structure in 1928, and has also 
been reached by wells at Pine Island, Homer, Sugar Creek, Cross 
Lake, Caspiana, and Richland. 

The formation underlying the basal gravel of the Travis Peak 
and overlying the Buckner formation or older beds (where the Buck- 
ner is absent) in south Arkansas evidently corresponds in age and 
stratigraphic position to the Cotton Valley formation of Louisiana, 
but is lithologically distinct, consisting dominantly of varicolored 
shale, sand, and siltstone of non-marine type, with only a few marine 
fossils in certain upper beds. It includes the Morgan sands zone near 
the top and the Jones sand at the base in the Schuler oil field, where 
the thickness is approximately 2,250 feet. This may be termed either 
the Schuler formation or the Schuler facies of the Cotton Valley 
formation, but the exact correlations and limits remain to be deter- 
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mined after more wells are drilled between Cotton Valley and Schuler. 

The age of the Smackover limestone, Buckner, and Cotton Valley 
formations remains undetermined, except that they are evidently 
older than any of the Comanche Cretaceous beds known at the sur- 
face in Arkansas or Texas, and the few fossils found in the Smackover 
limestone are reported to be of early Mesozoic rather than Paleozoic 
types. 

Travis Peak formation.—For the upper part of the “lower Trinity 
red beds’ the name Travis Peak formation is retained because of 
common usage, although the correlation with the type Travis Peak 
outcrops of Texas is very doubtful. The thickness varies from 1,350 
feet at Schuler to approximately 1,840 feet at Rodessa, and 5,280 
feet in the Richland gas field. Oil in commercial quantities was first 
encountered in the Herndon sand at Pine Island; later at Cham- 
pagnolle, Mount Holly, and Urbana in Arkansas; in the Holloway 
sand at Cotton Valley; and in the Sugar Creek, Bear Creek, Driscoll, 
and Longwood fields. The base is marked by a distinct lithologic 
change in Louisiana, and by gravel beds which were formerly believed 
to mark the top of the Paleozoic in Arkansas. These beds are con- 
sidered as marking the base of the Trinity group, and the uncon- 
formable relation to the Cotton Valley formation (Schuler facies) 
or older underlying beds suggests that this may be the base of the 
Cretaceous. 

Glen Rose—The Glen Rose formation, or rather sub-group, of 
the Trinity group is best developed and most productive in Louisiana, 
and is a well defined unit, although it probably includes more than 
the age equivalent of the type Glen Rose outcrop in Texas. 

The lower Glen Rose, below the massive anhydrite, increases in 
thickness southward to considerably more than 1,000 feet, and may 
be subdivided on a lithologic basis, as well as for convenience in 
describing producing zones. The lower 500 feet or more, consisting 
of black shale at the top, with one or more beds of odlitic limestone 
near the base, is called the Pine Island member. The lower odlitic 
limestone beds were first found productive in the Dixie and Dillon 
zones at Pine Island, and have also produced oil or gas in the Pettit 
zone at Sligo and in the Lisbon, Bear Creek, Driscoll, Lake Bistineau, 
Ruston, and Simsboro fields in Louisiana, but these beds have not 
produced anywhere in Arkansas. 

The upper 500 feet, more or less, of the lower Glen Rose, from the 
base of the massive anhydrite down to and including the James lime- 
stone bed, is called the Rodessa member. This member includes all 
the sand lenses and porous limestone beds producing in the Rodessa 
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field (locally known, from the top down, as the Hill sand, Neugent 
sand, Henderson sand, upper Gloyd odlitic limestone, Mitchell sand, 
lower Gloyd odlitic limestone, Dees odlitic and coquina limestone, and 
Young odlitic and coquina limestone), as well as producing zones a 
short distance below the anhydrite at Pine Island, Bellevue, Con- 
verse, Cotton Valley, Driscoll, Sibley, Simsboro, Sligo, Sugar Creek, 
and Garland City. 

The middle Glen Rose is the well known massive anhydrite mem- 
ber. 

The upper Glen Rose consists of marine limestones, shales, and 
sandstones, with anhydrite stringers in the lower part. The “upper 
Trinity red beds” of the Paluxy formation grade and interfinger both 
southward and downward into marine limestones and shales, and 
are approximately contemporaneous in deposition with the upper 
part of the Glen Rose farther south. 


FUTURE PROSPECTS AND RESERVES 


In Arkansas, with the Buckner and Schuler fields to be developed 
and the expected search for similar fields in wildcat territory, there 
should be a considerable increase in drilling and production in 1938. 
Operations in the Rodessa extension had declined at the end of 1937, 
as the producing area was practically defined, and the well-spacing 
was already too close for economy in the best part of the area. 

Columbia, Lafayette, and Union counties should have the most 
extensive testing. Nearly all the wells will have the Schuler facies 
and Smackover limestone as objectives; consequently wells more than 
7,000 feet deep will be common. 

At the end of March, 1938, the Kerlyn Oil Company’s Barnett 
well No. 1, approximately 6 miles east of Magnolia, Columbia County, 
was being completed after many mechanical difficulties and trouble 
in shutting off salt water. It flowed as much as 25 barrels per hour 
of clean oil, and is the discovery well in another Smackover limestone 
field at a depth of 7,649 feet. 

In Louisiana, activity will continue at Cotton Valley and Lisbon, 
but most of the drilling at Rodessa has been completed. Unless dis- 
coveries are made early in the year, the number of wells drilled will 
probably decline somewhat in 1938. Under present proration regula- 
tions, production will not increase greatly. 

The development and exploratory work which has been done in 
both states, especially during the last 2 years, provides for the first 
time a basis for a reasonable estimate of the future. The top of the 
rock salt apparently marks the economic limit for oil prospecting, 
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as highly folded Paleozoic or metamorphic rocks probably are below 
it. Other important oil pools are likely to be found in the Smackover 
limestone and Cotton Valley formation wherever structural condi- 
tions are favorable. Prospects for such pools seem to be best south- 
west of a line from Smackover and El Dorado to Monroe, as wells 
drilled on geophysical prospects farther northeast in Arkansas have 
encountered unsatisfactory porosity and saturation. 

Geophysical methods must be relied on for locating new struc- 
tures, although it is a fact that most, if not all, deep structures are 
reflected in Upper Cretaceous and Tertiary beds, so that the more 
favorable areas may be selected by accurate correlation of logs of 
shallow wells. Many of the shallow producing structures remain 
untested or inadequately tested by deep drilling, principally because 
of divided lease ownerships. 

In Louisiana, exploration since the discovery of the Rodessa field 
has resulted in the development of a large gas reserve on deep struc- 
tures and in previously untested formations under the old shallow 
fields, and future discoveries of the same type are expected. Excepting 
in the Lisbon field, most of the deep production discovered has been 
gas and distillate, or light oil which can be produced only with high 
gas ratios. Hence the present value depends largely on ability to find 
a market for the gas which must be produced in order to obtain any 
oil. East Texas also has a temporary over-supply of gas, and con- 
siderable quantities are likely to be found by future deep drilling in 
south Arkansas. 

However, the Monroe field has been producing gas for 22 years 
and is now definitely on the down grade. The Richland field has been 
almost depleted in 12 years. Gas pipe lines radiate from Monroe and 
Richland over the southeastern states, and as far north as St. Louis. 
Even allowing for prospective discoveries, it is difficult to foresee an 
abundant supply of gas for more than 20 years. Areas that can pro- 
duce gas with large quantities of natural gasoline, distillate, or light 
oil, even at depths exceeding 8,000 feet, have real value and must 
become profitable to operate within a very few years. 
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RESUME OF DEVELOPMENT IN EAST TEXAS 
DURING 1937! 


E. A. WENDLANDT? anp C. L, HEROLD# 
Tyler, Texas 


ABSTRACT 


Three new oil-producing areas and three new gas and gas-distillate areas were dis- 
covered in East Texas during 1937. Important areal extensions were added to two fields, 
and deep tests were drilled in several fields. Most of the important exploratory wells 
were directed to the Paluxy, lower Glen Rose, and Travis Peak formations (Lower 
Cretaceous). Several of the deeper tests added materially to knowledge of the Trinity 
and pre-Trinity (?) stratigraphy of the East Texas basin, some penetrating beds here- 
tofore unknown in this area. 


INTRODUCTION 


The East Texas district, as herein discussed, includes 44 counties, 
or an area of approximately 37,000 square miles (Fig. 1) in the 
northeast corner of the state. 

Three oil-producing areas and 3 gas and gas-distillate areas were 
discovered in the district during 1937. A total of 3,452 wells were 
drilled with the following results. 


Gas and gas-distillate wells....... .......... 40 
Dry holes (exploratory tests)................. 105 

Total 3,452 


Exploratory drilling in 1937 was directed to the Lower Cretaceous 
formations (chiefly Paluxy, lower Glen Rose, and Travis Peak) on 
several important structural features, some of which had already 
been tested for shallower production without success. Several deep 
tests were drilled in proved fields. 

On January 1, 1938, there were 139 active operations in the dis- 
trict; 105 of these were drilling in proved areas, and 34 were explora- 
tory or wildcat wells. 


NEW FIELDS AND PRODUCING AREAS 


Elkhart (Anderson County).—H. L. Parsons et al. Hemby No. 1 
was completed as a gas-distillate well in the Woodbine formation at 
5,421 feet, opening a new productive area in the southwest corner 

1 Published with permission of the Humble Oil and Refining Company and the 


Shell Petroleum Corporation. Read before the Association at New Orleans, March 18, 
1938. Manuscript received, April 18, 1938. 


? Humble Oil and Refining Company. 
3 Shell Petroleum Corporation. 
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of Anderson County near the town of Elkhart. Initial production was 
9,250,000 cubic feet of gas and 30 barrels of distillate per day through 
3-inch choke on tubing. Evidence of favorable structural conditions 
was first discovered by means of surface geology and later confirmed 
by reflection seismograph. 

Flag Lake (Henderson County).—The most northern Woodbine oil 
production on the Mexia Fault zone was discovered at Flag Lake by 
S. Hunt e¢ al. Dillard No. 1, 20 miles northeast of Corsicana. An initial 
production of 127 barrels of 44.8° gravity oil per day was obtained 
through 74-inch choke on tubing from a depth of 3,105 feet. The 
discovery well was drilled to a depth of 6,518 feet in upper Travis 
Peak, but only a slight showing of oil in the Paluxy was encountered 
below the Woodbine. Structural closure on the upthrown or east side 
of the Flag Lake (Mabank) fault was found by surface geology and 
core-drill operations. The Woodbine productive area will be small 
due to the limits enforced by old dry holes on the east, and the 
proximity of the fault on the west. 

Lott (Falls County)—Two miles east of Lott in central Falls 
County, Bell e¢ al. opened a new producing area from the Buda for- 
mation (upper Washita) at a depth of 1,222 feet when the discovery 
well was completed with an initial production of 32 barrels of 29.3° 
gravity oil per day (pumping). 

Opelika (Henderson County).—Production was obtained from two 
Glen Rose horizons on the Opelika dome in northern Henderson 
County; this prominent structural feature had previously been con- 
demned for Woodbine production by five dry holes to that formation. 
After pooling a total of 14,000 acres, the Tide Water, Seaboard, and 
Humble companies drilled two joint tests. The first, McElreath and 
Suggett No. 1, attempted to blow out at 7,195 feet in the upper 
Glen Rose, and after cementing stuck drill pipe at 7,160 feet it was 
completed with a daily flow of 7 barrels of 37.5° gravity oil through 
drill stem. This production is coming from porous limestone 250 feet 
above the massive anhydrite. McElreath and Suggett No. 2 was 
drilled to a depth of 9,320 feet in the Travis Peak in which formation 
gas and distillate were tested from two separate horizons. It was com- 
pleted at a depth of 8,048 feet in the lower Glen Rose (approximate 
equivalent of the Trinity horizon producing in the Cayuga field) 
flowing 9 million cubic feet of gas and 324 barrels of distillate per 
day. The porous limestone in the first well was not encountered in 
the second. The use of surface geology, followed by core drilling and 
geophysical operations, resulted in the isolation of this structure. 
Percilla (Houston County).—The Placid Oil Company and the 
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Shell Petroleum Corporation opened a new area of Woodbine pro- 
duction 8 miles east of Grapeland in northern Houston County when 
their Elliott No. 1 was completed with an initial production of 66 
barrels of 44.4° gravity oil per day from a depth of 5,880 feet, with 
high gas-oil ratio and considerable salt water. Elliott No. 1 blew wild 
for several hours before being shut in for completion. Favorable 
structural conditions were first found by surface geology and followed 
by reflection-seismograph surveys. 

South Joaquin (Shelby County).—Reddit et al. Pickering Lumber 
Company No. 1 was completed as a gas well in the upper Glen Rose 
at a depth of 4,108 feet in the northeast part of the county, 6 miles 
south of Joaquin. The initial production was 41,500,000 cubic feet of 
gas and 8 barrels of oil per day on an open-flow gauge through casing. 


FIELD EXTENSIONS AND DEVELOPMENTS 

Carthage (Panola County).—Three lower Glen Rose gas-distillate 
wells were added to the Carthage area, and one hole was junked due 
to blow-out. Two of the former are located 3 miles south of the dis- 
covery well. Magnolia Petroleum Company’s Hull No. 2 was the 
first well in Texas to reach the marine series (Cotton Valley forma- 
tion) below the Travis Peak. After penetrating 650 feet of this for- 
mation, in which gas and distillate showings were encountered, me- 
chanical difficulties forced the operators to plug back from the total 
depth of 8,718 feet and complete the well at 5,950 feet in the basal 
lower Glen Rose without testing the lower horizons. 

Cayuga (Anderson, Freestone, and Henderson counties).—Sixty- 
seven oil wells and 3 gas wells were completed in the Woodbine for- 
mation during 1937. Oil production was extended approximately one 
mile north in Henderson County. One deep test (the third in the 
field) was drilled by Roeser and Pendleton to the lower Glen Rose 
on the northwest flank of the Woodbine structure. Despite favorable 
oil indications, the formation tested dry at 7,682 feet; it was sub- 
sequently completed in the Woodbine. 

East Texas field—During 1937 there were 2,376 oil wells (Wood- 
bine) completed in the East Texas field, bringing the total to 24,507 
wells, 24,269 of which are still producing. The total proved area is 
approximately 133,000 acres, only 750 acres being added during the 
past year. 

Grapeland (Houston County).—Four wells were drilled to the 
Woodbine formation in the Grapeland area during the year; two re- 


* The term “Cotton Valley formation” was adopted by the Shreveport (Louisiana) 
Geological Society, April 1, 1938, for the pre-Comanche (?) marine sequence underly- 
ing the Travis Peak formation. 
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sulted in gas-distillate production, one obtained oil, and one was 
abandoned as a dry hole. Lack of an immediate market for the gas 
has hindered development in this area. 

Joaquin (Shelby County).—Two additional gas-distillate wells 
were completed during the year at Joaquin, giving a half mile ex- 
tension south. One of these wells, the Portex Company’s Pickering 
Lumber Company No. 2, had an initial production of 129,450,000 
cubic feet of wet gas per day on open-flow gauge from the lower Glen 
Rose. 

Long Lake (Anderson, Freestone, and Leon counties).—During the 
past year 26 oil wells and 15 gas wells were completed in the Wood- 
bine formation at the Long Lake field. The limits of oil production 
were extended approximately one mile north. The Tide Water- 
Seaboard’s Monnig No. 7 was drilled into the upper part of the 
Travis Peak formation, but was abandoned after failing to obtain 
production from the Glen Rose or Travis Peak formations. The total 
depth of 9,971 feet in Monnig No. 7 is the greatest attained by any 
well in the East Texas district to the end of 1937. 

Mexia (Limestone County).—Undoubtedly the most important 
stratigraphic information derived from exploratory drilling in this 
district during 1937 was obtained from the Pure Oil Company’s 
Kendrick No. T-16 in the Mexia field. This test revealed the presence 
of the pre-Travis Peak marine series (see discussion of Carthage area, 
Pp. 731) on the west side of the East Texas basin. Equally important 
was the finding of a dolomitic limestone horizon at a depth of 8,765 
feet, the stratigraphic relationships of which suggest possible cor- 
relation with the Smackover limestone of southern Arkansas (see 
p. 735). No showings of oil or gas were encountered in either of these 
horizons to the total depth of 8,847 feet; tests of slight oil showings 
in the lower Glen Rose and Travis Peak formations were dry or 
showed salt water. Kendrick No. T-16 was abandoned early in 1938. 

Rodessa (Cass and Marion counties).—The Rodessa field was ex- 
tended 13 miles southwest into central Marion County by the com- 
pletion of Overlees e¢ al. Henderson No. 1 as a producing well near 
Jefferson. The Texas part of the field now includes a length of 23 
miles. Thirty-eight oil wells (with an average initial production of 
450 barrels per day) and 4 gas wells were completed in Marion County 
during 1937; 198 oil wells and 11 gas wells were added in Cass County. 

Four Travis Peak tests were drilled, 2 in each of the counties. 
Only one, the Union Producing Company’s Land Unit No. 1 (Cass 
County), was successful in obtaining commercial production from 
the Travis Peak. The initial production in this well was 1,050,000 
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cubic feet of gas per day through 7y-inch choke on tubing from 
6,530 feet. 

Sulphur Bluff (Hopkins County).—Sixty-one oil wells and one dry 
hole were completed in the Paluxy formation during 1937. There are 
now 73 producing wells in the field, and approximately 1,100 acres 
are proved. There is little additional Paluxy development to be done. 
Prospects of deeper production were curtailed by the failure of Gold- 
ston e¢ al. Smith No. 1o to encounter oil or gas in the lower Glen 
Rose and upper Travis Peak formations to a depth of 6,600 feet. 

Talco (Franklin and Titus counties) —Four hundred and sixty oil 
wells were completed in the Talco field which increased the number 
of producing wells in the Paluxy formation to 637. Extensions on the 
east and west ends of the field along the fault and in a down-dip 
(southerly) direction indicate that the productive area will total 
approximately 11,0co acres. 

Two deep tests were drilled on the east end of the field: Werby 
et al. Williams No. 1, and the Magnolia Petroleum Company’s Chap- 
man No. 2. The latter encountered showings of oil below the Paluxy 
in the lower Glen Rose formation, but unfavorable tests of these 
indications resulted in abandonment at a total depth of 5,677 feet. 

Van (Van Zandt County).—In addition to 12 Woodbine oil wells 
(total in field now 565) completed during 1937 in the Van field, two 
deep tests were drilled. The American Liberty Oil Company’s Free- 
man No. 1 on the southeast flank of the Van field was drilled into the 
Paluxy formation and abandoned at a depth of 4,709 feet without 
encountering any showings of oil. On the north flank, the Humble Oil 
and Refining Company’s Riggs No. 1 was abandoned at a depth of 
6,324 feet in the Travis Peak. With the exception of an oil showing 
found in the lower Glen Rose (subsequently tested dry), only water 
sands were encountered in the lower Glen Rose and Travis Peak. It 
is thus evident that the productive possibilities from the Trinity will 
be confined to a small area near the crest of the structure. 


IMPORTANT EXPLORATORY TESTS 


Anderson County.— Nine miles east of the Cayuga field near the 
village of Blackfoot, (z)5 the American Liberty Oil Company e¢ al. 
Gage No. 1 was abandoned at 9,205 feet in the lower Glen Rose for- 
mation, in which only small gas showings were encountered. 

The second deep test in Anderson County during 1937 was the 

5 Italic numerals in parentheses refer to numbers in Figure 1 which indicate the 


locations of important exploratory tests drilled during 1937, and important active 
tests drilling at the close of the year. 
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Humble Oil and Refining Company’s Southern Pine Lumber Com- 
pany No. C-1 at Jarvis (2), 11 miles east of Palestine. It was aban- 
doned at a depth of 9,155 feet in the upper part of the Travis Peak 
formation. With the exception of a slight showing of gas encountered 
in the “‘Rodessa” section of the lower Glen Rose, no other favorable 
indications were found below the Woodbine. 

Henderson County——The American Liberty Oil Company e al. 
LaRue and Johnson No. 1 (3) on the south flank of the LaRue salt 
dome in southern Henderson County was abandoned at a depth of 
7,525 feet in the upper Paluxy formation. No favorable indications 
of oil or gas were encountered. 

Hunt County.—Two deep exploratory wells were drilled on the 
north extension of the Mexia fault zone in Hunt County, but both 
were abandoned after failing to obtain production in the Paluxy, 
lower Glen Rose, or Travis Peak formations. In the southern part of 
the county on the Quinlan fault, the Superior Oil Company’s Paul 
No. 1 (5) was abandoned at a depth of 6,501 feet in the Travis Peak 
formation. The Stanolind Oil and Gas Company’s Hawks No. 1 (4) 
on the Campbell fault near the northeastern corner of the county, 
was drilled into the upper Travis Peak and abandoned at a depth 
of 6,570 feet. 

Rains County.—The Humble Oil and Refining Company’s Easter 
No. 1 (6) near Emory in eastern Rains County was abandoned at a 
depth of 8,482 feet in the upper part of the Travis Peak formation 
without encountering oil showings in the Paluxy, Glen Rose, or 
Travis Peak formations. 

In addition to the aforementioned deep tests, several were drilled 
into the Travis Peak formation in the north border counties (Red 
River, Lamar, et cetera), some penetrating through to the Paleozoic 
metamorphic basement rocks. No showings of oil or gas of any con- 
sequence were encountered. Several other tests were drilled into the 
lower Glen Rose and Travis Peak elsewhere in the East Texas basin; 
only those that were located on the more important structural fea- 
tures have been mentioned. 


IMPORTANT EXPLORATORY TESTS DRILLING AT 
THE CLOSE OF THE YEAR 
Gregg County.—The joint deep test of the Humble Oil and Re- 
fining Company and the Gulf Oil Corporation’s Robertson No. 1 (8) 
near the town of Longview east of the East Texas field was drilling 
in the Travis Peak at 7,707 feet.* This well has the pre-Travis Peak 


6 The depth at this writing is 9,108 feet (March 16, 1938). 
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marine series as its objective. Salt water was tested in the Paluxy, 
and small amounts of gas were recovered in formation tests of the 
lower Glen Rose and upper Travis Peak formations. 

Limestone County.— The Stanolind Oil and Gas Company’s Norris 
No. 1 (8) was drilling in the Travis Peak formation at 7,350 feet on 
the Kosse Fault near the south end of Limestone County at the close 
of the year.’ Several oil and gas showings were encountered in the 
Glen Rose, particularly in the lower section. 

Upshur County.—The American Liberty Oil Company and T. F. 
Hunter’s Carter No. 1 (9) was drilling at 4,400 feet in the Washita 
limestone at the end of the year on the Kelsey dome east of the town 
of Gilmer.® A deep test drilled by the Amerada Petroleum Corpora- 
tion in 1929 had condemned the structure to a depth of 6,195 feet in 
the upper Glen Rose. 

7 Early in 1938 Norris No. 1 penetrated the pre-Travis Peak marine series and had 
passed through 468 feet of porous dolomitic limestone in which a showing of gas was 
encountered; this limestone is the same as that first found in East Texas by the Pure 
Oil Company’s Kendrick No. T-16 in the Mexia field (see p. 732). Below the limestone 
a bed of salt 790 feet thick was penetrated, underlain by anhydrite and a series of sands 
and conglomerates to the total depth of 9,951 feet. This section possesses marked 


similarity to that penetrated by the Gulf Oil Corporation’s Werner No. 49 in Union 
County, Arkansas. 


* The “‘Rodessa” section of the lower Glen Rose was found to contain salt water 
in Carter No. 1 early in 1938. Slight oil showings were encountered in the upper Travis 
Peak — Total depth at this writing is 7,931 feet in the latter formation (March 
16, 1938). 


AS 
y 
f 
so 
| 
ht 
= 
| 
| 


BULLETIN OF THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
VOL. 22, NO. 6 (JUNE, 1938), PP. 736-749, 1 FIG. 


GULF COASTAL DEVELOPMENTS IN 1937! 


O. L. BRACE? 
Houston, Texas 


ABSTRACT 


The Gulf Coast districts of Texas and Louisiana had their most successful year 
during 1937, both in the number of new fields and in the apparent total of reserves 
represented by these discoveries. The twenty-nine new productive areas are about 
equally divided between the two states, but it is probable that Louisiana can claim 
considerably more than half of the new reserves represented. 

As in previous years, most of the discoveries are in the deep coastal zone, with but 
three new fields located in the up-dip intermediate and Jackson zones. 

Two new areas of unusual interest are the Spurger field in Tyler County, Texas, 
and Ville Platte in Evangeline Parish, Louisiana. Each of these is producing from hori- 
zons older than Yegua and proves, for the first time, the presence of commercial oil 
from these older beds on the Gulf Coast proper. 

Both flank development and deeper drilling have been an important factor in areas 
of proved production. The current belief in the potentiality of the lower, unexplored 
section has been further justified during the past year. 


INTRODUCTION 

The coastal review® was first presented by this writer to cover the 
year 1935, which was then the outstanding year of discovery for the 
Texas Gulf Coast. In 1935, the Louisiana coast was a close second to 
the Texas coast with the discovery of seven new fields as compared 
with eight for Texas. 

In 1936, the record‘ for discovery of new reserves was not so good, 
even though the number of new pools uncovered was greater than 
in 1935. In that year, the margin of discovery was again slightly in 
favor of Texas. 

In the current year of 1937, the number of discoveries exceeds, by 
a considerable margin, the record of any previous year. In this 12 
months’ period, the number of discoveries has been almost equally 
divided between Texas, with 15, and Louisiana, with 14, but Louisi- 
ana must be credited with having definitely taken the lead in the 
apparent potentiality of the new reserves represented by these dis- 
coveries. Most of the new Louisiana productive areas are in the 
Atchafalaya-Mississippi delta area and the pronounced increase in 

1 Read before the Association at New Orleans, March 17, 1938. Manuscript re- 
ceived, March 24, 1938. 

? Consulting geologist. 


* Orval L. Brace, “Review of Gulf Coastal Developments in 1935.” Manuscript 
read before the Association at Tulsa, March 20, 1936. 


‘ Orval L. Brace, “Gulf Coastal Developments in 1936,” Bull. Amer. Assoc. Petrol. 
Geol., Vol. 21, No. 8 (August, 1937), pp. 1050-62. 
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the rate of local discovery is to be explained by the recent opening 
of this partly inaccessible swamp region to more detailed geophysical 
exploration and subsequent development. 

Most of the discoveries along the entire coast have been confined, 
as in previous years, to the territory immediately adjacent to the 
coast that has been termed the deep coastal zone. The intermediate 
zone, that narrow region lying immediately inland from the deep 
coastal zone, has been only moderately active, with only one dis- 
covery. The Jackson trend, the up-dip continuation of the inter- 
mediate zone, has furnished two new fields of outstanding importance, 
the Spurger area of Tyler County, Texas, and the Ville Platte area of 
Evangeline Parish, Louisiana. These two fields are producing from 
sands within the lower Claiborne section, and they prove, for the first 
time, the presence on the Coast of commercial oil in beds older than 
Yegua. 

Most of this year’s discoveries are to be credited immediately to 
geophysical exploration. It should be pointed out, however, that the 
geophysical groundwork was, in many places, laid several years pre- 
vious to discovery and that much of this initial geophysical explora- 
tory work was designed to investigate areas with a potentiality sug- 
gested by surface seepages, paraffine beds, mounds, depressions, or 
other surface manifestations. It is obvious, therefore, that although 
ultimate structural proof resulted directly from geophysical guidance, 
geophysics is, in most locations, not entitled to exclusive credit for 
discovery. 

In this paper, it is not attempted to describe for each location the 
means by which the structural background leading to discovery was 
acquired. Almost every discovery location was made as a direct result 
of geophysical exploration, whether refraction or reflection seismo- 
graph, torsion balance, or gravity meter. In the few locations where 
this background was exceptional, brief discussion is presented. 

For the purposes of this discussion, developments will be grouped 
in accordance with the general stratigraphic horizon from which pro- 
duction is anticipated or obtained, following the plan adopted in 
previous years. In the coastal area, there are five general productive 
stratigraphic intervals, in order from oldest to youngest: Sparta- 
Carrizo-Wilcox, Cockfield-Yegua, productive in the Jackson and 
intermediate zones, and Vicksburg, Marginulina-Frio and Miocene, 
productive in the deep coastal zone. The oldest of these, the Sparta- 
Carrizo-Wilcox, produces in a very limited way along the inner 
margin of the coastal region and at two new areas along the Jackson 
trend, and the younger horizons become potential successively as the 
coast is approached. 
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CARRIZO ZONE 


As in 1936, the Carrizo zone has been very quiet during the past 
year, the few scattered wildcat wells adding little to the knowledge 
of the region. 

JACKSON TREND * 


Several wildcat wells were drilled along the Jackson trend during 
the year, resulting in the discovery of one new field in Texas and 
one in Louisiana. 

Spurger.—Spurger, in southeast Tyler County, has been under 
development for Cockfield production for several years, without a 
commercial completion. On May 2, 1937, the Houston-Republic joint 
interest completed Hurd No. 2 in sands that occupy a position ad- 
jacent to the Carrizo-Wilcox contact, at a depth of 7,700 feet. These 
sands are now considered the near-equivalent of the Kitrell sand in 
Houston County and the Urania sand in La Salle Parish, Louisiana. 
They lie approximately 3,000 feet below the top of the Cockfield. 
The discovery well made 520 barrels of 45° gravity oil per day on 
small choke. Six wells had been completed at the end of the year. 
This discovery is of outstanding importance, since it opens an entirely 
new horizon for exploration on the Gulf Coast proper. 

Segno.—Other interesting developments along this trend include 
the discovery of new, deeper sands within the upper Saline Bayou 
section, at Segno, southeast Polk County. 

Ville Platte——In Louisiana, the Ville Platte discovery in Evange- 
line Parish resulted on September 17, 1937, when the Continental Oil 
Company completed Tate No. 1 at 9,035 feet, producing 177 barrels 
of 52° gravity oil per day. The producing sand is identified with the 
Sparta sand of middle Claiborne age and the discovery ranks in im- 
portance with Spurger, in that this horizon is not otherwise pro- 
ductive along the coast. An exception to this statement may be neces- 
sary in the case of Clay Creek, a piercement dome in Washington 
County, Texas. In any case, this statement applies as regards deep 
domes. It might be stated, for the benefit of those not familiar with 
coastal stratigraphy, that the Sparta is younger than the horizon 
productive at Spurger but older than the upper Saline Bayou sands 
that are productive on several domes along the inner coastal margin. 
Development has not progressed far enough at Ville Platte to permit 
a statement as to probable future significance. 


INTERMEDIATE ZONE 


Development along the intermediate zone, adjoining the Jackson 
trend on the coastward side, has not been conspicuously successful 
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during the year. Two discoveries resulted in Texas and none in Louisi- 
ana. 

Bammel dome.—In Texas, the Bammel dome in Harris County 
was listed as a new field after completion of a gas well in Cockfield 
sand by Hamil and Smith at 6,205-6,211 feet. The discovery was 
completed on March 31, 1937, after several dry holes had been drilled. 
Subsequent to discovery, the Superior of California drilled a well to 
a depth of approximately 10,500 feet which was plugged back and 
completed as a gas well in the Cockfield. This test penetrated the 
Spurger deep sand but found nothing of commercial interest. 

Call——The Call field, located along the west line of Newton 
County, was discovered by the Houston-Republic joint interest on 
September 22, 1937. The well was completed in Cockfield sands at 
6,908-6,919 feet, producing 60 barrels of 32° gravity oil per day. The 
field is still in the initial development stage, with one oil well and four 
dry holes completed at the end of the year, so that little can be said 
as to the probable total of reserves represented. 

Other interesting intermediate zone developments include the ex- 
pansion of the Hardin one-well field in Liberty County into an area 
of at least semi-major proportions, and the completion of an excep- 
tionally good well by Amerada-Stanolind, 2 miles northeast of estab- 
lished production in the Fairbanks field, Harris County. Geological 
opinion differs as to the structural relationship between Fairbanks 
and the new extension, but the theory is advanced here that there is 
one structural unit present, with two water levels created by an 
intervening fault system. 

Clinton.—At Clinton, discovered on the east border of Houston 
in October, 1936, Stanolind has developed small oil and gas pro- 
duction in shallow sands of probable Miocene age, at depths of 3,600 
and 3,800 feet. Previous production has been confined to gas, pro- 
duced from Cockfield sands at 8,100 feet. 

As in previous years, most of the discoveries in 1937 are in the 
deep coastal zone. Within this zone on the Texas side, thirteen new 
areas were proved for production. Of these, four fields, LaBelle in 
Jefferson County, Sea Breeze in Chambers County, Sandy Point in 
Brazoria County, and Five Corners in Wharton County, were dis- 
covered during the first 3 months of 1937 and were discussed in the 
review for 1936. It is interesting to note here that of the four fields 
just listed, only Sea Breeze has developed into anything that ap- 
proaches a first class producing prospect. 

The additional new discoveries along this trend include the follow- 
ing. 
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South Cotton Lake.—The new area of South Cotton Lake occupies 
a complexly faulted, low-relief structural area in Chambers County, 
that may incorporate the Cotton Lake field and, possibly, the new 
discovery at Cedar Bayou, which is described later. South Cotton 
Lake was discovered by the Salt Dome Oil Corporation on March 26, 
1937. The first well was completed in Marginulina-Frio sand at 
6,492-6,503 feet, producing 600 barrels of 32° gravity oil per day 
through small choke. Like Cotton Lake, the sands at South Cotton 
Lake are thin and recoveries from the area, as a whole, are not 
promising. 

Cedar Bayou.—The discovery well in this new productive area 
of Cedar Bayou was completed by the Merit Oil Company on De- 
cember 20, 1937. The producing sand at 6,390—6,392 feet is Mar- 
ginulina-Frio in age and the well made 27 barrels of high-gravity oil 
per day. This discovery is located in Chambers County, west of, and 
midway between, the Cotton Lake and the South Cotton Lake fields. 
It is probable that there is some structural relationship between the 
three areas. None of the three areas shows any indication at this 
time of developing production of more than minor importance. 

North Cheek and Cheek.—These two new productive areas are in 
Jefferson County, south of the Amelia field. Cheek has been classed 
as a prospect for many years and the progress of exploration has been 
discussed in this review for the past 2 years. The discovery well at 
North Cheek was completed June 14, 1937, by the Magnolia Pe- 
troleum Company in middle Frio sands at 8,350—8,360 feet. The dis- 
covery well was a gas and distillate producer but one subsequent 
test has been completed as an oil well. The discovery well at Cheek, 
approximately 4 miles southeast of North Cheek, is still in the process 
of completion. This is the Glen McCarthy-Broussard No. 1, which 
made ro barrels per hour on }-inch choke, from Frio sand at 7,718- 
7,727 feet. The structural interrelationship between the Amelia, 
North Cheek, and Cheek areas is not thoroughly understood at 
present, due to the complexly faulted character of the general area, 
but it is probable that each is a separate structural unit. 

Willow Slough.—Willow Slough is in eastern Chambers County, 
about 4 miles southwest from the Sea Breeze field. There are four 
wells now producing gas and distillate from Frio sand at an approxi- 
mate depth of 8,500 feet. Both Sea Breeze and Willow Slough were 
developed by the Sun Oil Company and geologists of the company 
believe that they represent separate structural units. During the 
past year, Sea Breeze, which was previously classed as a gas-distillate 
field, has developed some very promising oil production from a sand 
about 300 feet below the gas-bearing zone. 
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Clam Lake.—This new field, located on the immediate coast in 
Jefferson County, was proved by the Shell Oil Company and the 
Humble Oil and Refining Company with their McFaddin No. 1, 
completed on December 27, 1937. This discovery results from a long 
period of geophysical work, dating back to 1925. The one well, pro- 
ducing from Miocene sands at a depth of 5,293 feet, does not permit 
much speculation as to the potentialities of the area but it is regarded 
as an important discovery. 

Hitchcock.—Hitchcock, Galveston County, is on the margin of 
Galveston Bay. The discovery well, Maco Stewart Fee No. 1, was 
completed on September 5, 1937. Gas and sulphur water in shallow 
ranch wells led to the geophysical exploration that resulted in dis- 
covery. The Miocene sand at 5,134-5,140 feet, from which oil is being 
produced, is thin and erratic and the area is not regarded as repre- 
senting a reserve of any great consequence. 

Friendswood.—The Friendswood discovery by the Humble is 
probably to be classed as the outstanding one for the Texas coast for 
the year 1937. The field is located at the common corner of Harris, 
Galveston, and Brazoria counties, approximately 6 miles northeast 
of the Hastings field. Friendswood is of outstanding importance, for 
having found the same thick Frio sand section that has made Hastings 
the greatest single oil reserve unit on the Gulf Coast. The productive 
sand section at Friendswood is found at an average depth of 5,900 
feet and exceeds roo feet in thickness in some wells. 

Palacios.—Palacios is located on the immediate coast in south- 
west Matagorda County. Discovery resulted from a test by Glen 
McCarthy, of a reflection-seismic prospect. The discovery well was 
completed on March 31, 1937, as a gas and distillate producer in 
Frio sand at 7,830-7,880 feet. Several wells of moderate size are pro- 
ducing gas and distillate but the potentialities of the field have not 
been established. 

Blue Basin.—Blue Basin, one of the group of fields found in south- 
eastern Wharton County by The Texas Company as a result of gen- 
eral subsurface and geophysical work, is producing gas from the 
Miocene at 4,642 feet. The discovery well, Texas-Kluck No. 1, was 
completed on April 16, 1937. Blue Basin is in the closely segregated 
nest of fields that includes Magnet and Withers and the prospect, Five 
Corners, all of which occupy the same general, highly faulted struc- 
tural unit. 

Three extension areas of unusual interest were developed during 
1937- 

Orange.—On the south flank of the Orange field, Orange County, 
Tillery and Ryan completed a well in the Frio at 5,928-5,946 feet. 
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The well was finished on November 17, 1937, producing 736 barrels 
of 35° gravity oil per day on small choke. Normal production at 
Orange is found in Miocene sands and this series, on the top of the 
dome, immediately overlies the lower Frio. The upper Frio section, 
from which the new production is now being obtained, occurs as a 
wedge that pinches out against the flanks. 

West Columbia.—A similar condition has recently been encoun- 
tered at West Columbia in Brazoria County, where The Texas Com- 
pany and Ross Sterling have developed some very promising pro- 
duction in Frio sands on the north flank of the dome. 

Buckeye (Wilson Creek).—The third extension discovery adjoins 
the Buckeye dome, Matagorda County, on the southwest. This has 
tentatively been given a new field designation, Wilson Creek. The 
well is the United North and South Oil Company-Stoddard No. 1, 
which found production during June, 1937, in lower Frio sand at 
9,928-9,975 feet. This sand occupies a stratigraphic position 2,300 
feet lower than the regular Frio “pay” of the Buckeye field. The initial 
well made 168 barrels of 52° gravity oil per day. The structural rela- 
tionship between the two areas has yet to be determined, although 
the reflection seismograph indicates that they are separated by a 
pronounced saddle. 

In coastal Louisiana, fourteen new fields were discovered during 
1937. Three of these were found during the first 3 months of the year 
and were reported in the review for 1936. These are Cankton, St. 
Landry Parish, Gibson, previously designated Bayou Cocotriz, in 
Terrebonne Parish, and Venice, Plaquemines Parish. In the 1936 
review, it was stated that the Venice discovery well, Tidewater- 
Manhattan Fruit Company No. 1, was being drilled deeper in search 
of lower sands. Subsequently, this well was completed for 890 barrels 
of 38° gravity oil, in Miocene sand at 7,206 feet. A discussion of the 
remaining eleven new fields follows. 

Abbeville-—This is a discovery by the Continental Oil Company, 
in Vermillion Parish. The discovery well, reported in the 1936 review 
as the deepest well drilled on the Coast, was plugged back from 
12,216 feet and completed on March 4, 1937, in Upper Miocene sand 
at 7,668-7,682 feet, making gas and distillate. A second well was 
plugged back from 11,909 feet and completed on November 4, 1937, in 
a sand at 7,884-7,890 feet, producing 366 barrels of 42° gravity oil 
per day through ;s-inch choke. Abbeville has been known as a pros- 
pect since 1929, when the Atlantic Oil Refining Company found evi- 
dence of structural uplift as a result of geophysical exploration. 
South Roanoke——South Roanoke is a new gas-distillate area dis- 
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covered by the Shell Petroleum Corporation in Jefferson Davis 
Parish. The discovery well, Sturdevant No. 1, was plugged back from 
9,749 feet and completed on April 7, 1937, in Miocene sand at 8,540- 
8,550 feet. An oi! well was subsequently completed by the Union 
Sulphur Company in the same sand, with an initial production of 
50 barrels of 47° gravity oil per day. 

Lirette—Lirette centers on the old Houma gas area, Terrebonne 
Parish. Surface seepages led to the discovery of a shallow gas area, 
producing from sands of probable Pliocene age between depths of 
2,300 and 3,000 feet. These sands were produced to exhaustion. In 
May, 1937, the Humble Oil and Refining Company drilled Ellender 
No. 1 to 12,165 feet, plugging back to 11,620-11,630 feet where it 
was completed in Upper Miocene sand producing 513 barrels of 36° 
gravity oil per day through y-inch choke. Completion pressures 
were 2,70c pounds on tubing and 3,400 pounds on casing. This was 
considered the deepest producing well in the world but salt water 
intrusion necessitated plugging back to 10,530 feet where it is now 
producing a small amount of distillate. 

Lakelong.—This is a discovery by the Fohs Oil Company, in 
La Fourche Parish. The discovery well, State No. 1, was completed 
on June 22, 1937, in Miocene sand at a depth of 9,365-9,373 feet 
producing 890 barrels of 38° gravity oil per day through }-inch choke. 
This is a combination torsion-balance and reflection-seismic discovery. 

Bayou Des Allemands.—-This discovery is located in south St. 
Charles Parish, in an area in which there are several reported geo- 
physical prospects but in which no previous deep tests have been 
drilled. The discovery well, Amerada Petroleum Corporation and 
L. L. E.-State No. 1, was completed on August 1, 1937, in Miocene 
sand at 6,820-6,830 feet after having been plugged back from salt 
at 8,632 feet. Initial production was 570 barrels of 34° gravity crude 
through $$-inch choke per day. 

Horseshoe Bayou.—This discovery constitutes the second deepest 
producing field in the world. The Texas Company’s Horseshoe Bayou 
No. 1, located in St. Mary Parish, was completed on August 12, 1937, 
with an initial production of 1,150 barrels of 40° gravity oil per day 
through }-inch choke. The well was plugged back from 12,261 feet 
and brought in from Miocene sand at 10,863-10,873 feet. 

South Elton.—The first well in this new productive area, Stano- 
lind-Calcasieu National Bank No. 2-B, Jefferson Davis Parish, was 
completed in Middle Oligocene sands on August 27, 1937, as a gas 
and distillate well. It was drilled to 9,339 feet in the Vicksburg but 
was plugged back to the producing sand at 8,955-8,965 feet. This 


ve 
7 
: 
| 
| 
} 
| 7 


744 O. L. BRACE 


was reported as an important area in the review of 1936, at which 
time it was stated that the area extends westward along the strike 
from Tepetate and may possibly be located along the same regional 
fault that cuts the north edge and causes the trap in the Tepetate 
field. . 

North Crowley—This prospect, 8 miles north of Crowley in 
Acadia Parish, constituted the second discovery for the Humble in 
south Louisiana during the year. The structure was isolated in 1935 
by the Humble by means of the reflection seismograph. The dis- 
covery well, Federal Land Bank No. 1, was drilled to a depth of 
9,339 feet in the Frio and was plugged back and completed on Sep- 
tember 22, 1937, in Heterostegina sands at 8,082—8,102 feet. It tested 
680 barrels of 36° gravity oil per day on }-inch choke. 

Potash.—Evidence of shallow salt was discovered in the SE. 
corner of T. 18 S., R. 27 E., Plaquemines Parish, in 1928, by the 
Humble and the Gulf as a result of refraction-seismic work. This 
prospect was not drilled until the past year when the Humble com- 
pleted the discovery well on September 20, 1937, producing 25 barrels 
per day of 25° gravity oil in super-cap sands at 689-695 feet. Earlier 
in the year, the Humble and the Texas Gulf Sulphur completed a 
well in salt at 1,468 feet. 

Quarantine Bay.—Quarantine Bay has been a prospect since the 
early refraction-seismic activity of 1928. It is located near the extreme 
tip of the present active Mississippi delta. The first well to be drilled, 
Gulf-State Q-3, was completed on November 28, 1937, producing 
845 barrels of 36° gravity oil daily on }-inch choke. The producing 
horizon is a sand in the Upper Miocene at 8,134-8,177 feet. 

Bateman Lake.—One of the most important discoveries of the year 
was made by The Texas Company in Bateman Lake No. 1, St. Mary 
Parish. This well was drilled to a depth of 11,879 feet and was plugged 
back and completed on November 24, 1937, in Miocene sand at 
10,900-10,905 feet. The well had an initial production of 350 barrels 
of 33° gravity oil per day through 74-inch choke. 

There were numerous other interesting developments in south 
Louisiana for the year. The first oil producer for the Big Lake gas 
field, in Cameron Parish, was completed by the Union Sulphur Com- 
pany in Hebert No. 1. Initial production of 700 barrels of 39° gravity 
oil per day was obtained from Upper Miocene sand at 8,318-8,334 
feet. The first deep flank production at Bay St. Elaine, Terrebonne 
Parish, was found by The Texas Company during the year. The dis- 
covery well, State No. 14, flowed 1,000 barrels of 30° gravity oil per 
day through #-inch choke from broken Miocene sand at 5,520-5,543 
feet. 
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High salt, indicating the presence of hitherto unexplored pierce- 
ment domes, was discovered in three areas. In the Henderson area, 
St. Martin Parish, The Texas Company encountered salt at 8,848 
feet. Salt was encountered by the Wm. Helis-City of New Orleans 
Nos. 1 and 2, on the north flank of the Bay Marchand dome in 
La Fourche Parish, at depths between 7,400 and 7,800 feet. At Tim- 
balier Bay, La Fourche Parish, in the water west of Bay Marchand, the 
Gulf encountered salt at 7,741 feet. This well indicated the presence 
of a new field when it showed commercial oil on two drill-stem tests. 


OUTSTANDING PLAYS UNSUCCESSFUL TO DATE 


Of the areas specifically mentioned under this heading in the re- 
view for 1936, Blue Basin and Cheek in Texas and South Elton in 
Louisiana have been proved for production during 1937. A few of the 
outstanding plays that have been unsuccessful during 1937 follow. 

Aldine-——The Aldine area, Harris County, 1o miles north of 
Houston, has been under development for 2 years. Favorable struc- 
tural conditions indicated by reflection-seismic surveying have failed 
to materialize in the three tests drilled by the Texas Gulf Production 
Company. Showings of oil were encountered in the Cockfield sands 
in two of these tests. 

Devers.—This is a favorable torsion-balance area in southeastern 
Liberty County, 5 miles north of the town of the same name. Three 
Frio tests have been drilled and abandoned during the past year, two 
of them by the Humble. Subsurface control indicates the presence of 
an uplift but nothing of commercial interest has yet been discovered. 
Winnie, an active area southeast of Devers, in northeast Chambers 
County, is again under exploration. This area was discussed in the 
review for 1936. 

In Louisiana, a few of the outstanding plays that have failed to 
develop commercial production are briefly discussed. 

Black Bayou.—Black Bayou is a prospect located in Terrebonne 
Parish, about 4 miles northeast of Gibson. It is controlled by the 
Barnsdall and the Sun and these interests drilled a well during the 
past year to a depth of 10,777 feet that failed to show interesting 
quantities of oil or gas. The reflection-seismic picture on which loca- 
tion was based indicated a closure of approximately 600 feet. It is 
not known whether the test well substantiates the presence of appre- 
ciable uplift. 

Intercoastal City.—Intercoastal City, Vermillion Parish, is a re- 
flection-seismic prospect reported to be of outstanding merit. A test 
that reported no showings of particular interest was drilled by the 
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Stanolind to a depth of 12,127 feet and abandoned on January 28, 
1937: 

Mallard Bay.On the Mallard Bay prospect, east Cameron 
Parish, the Pure Oil Company drilled two tests to 10,146 and 9,445 
feet, respectively, during 1937, without encountering anything of 
commercial interest. This is a geophysical prospect of exceptional 
size and drilling is believed to have confirmed the high structural 
position of the immediate area. 

Hayes.—Hayes, in Calcasieu and Jefferson Davis parishes, is an 
outstanding geophysical prospect, discussed in previous reviews. It 
was under development again in 1937 when the Stanolind drilled a 
well without favorable results to a depth of 9,997 feet. 

Hanszen.—The Humble drilled a 9,628-foot test on the Hanszen 
prospect in Calcasieu Parish. It was abandoned as a failure on August 
9, 1937, after having logged numerous showings of oil and gas. 


EXTENSIONS TO PROVED FIELDS 


Numerous important extensions to proved areas have been made 
during the past year. At Hastings, production has been extended for 
a considerable distance northward along the west side of the main 
fault graben and minor extensions have been accomplished in prac- 
tically all other directions. It is interesting to note that expansions 
to the uplifted area in domes of this type are accomplished, as a rule, 
through the action of upthrown fault blocks. As a rule, however, 
when a discovery is reported in this review, it is in the initial stages 
of development. On the Gulf Coast, the leases in most discovery 
areas are very closely held, so that drilling takes place in a relatively 
slow and orderly fashion. It takes considerable time, because of this 
fact, to form an idea as to the limits of the productive area and ex- 
tensions that occur during this stage, even though of unusual quality, 
are not of sufficient interest to warrant special discussion. Extensions 
at Hastings and other fields of this type, or at Fairbanks and Hardin, 
fall within this category, while those described for Orange, West 
Columbia and Buckeye, where structural relationship is still some- 
what in question, are of technical interest because they represent 
extensions to old fields that were considered to have been fairly well 
explored. 

In Louisiana, deep marginal operations on the Jennings dome, 
Acadia Parish, were again the outstanding flank development for the 
year. Development of prolific marginal production at Jennings and 
other domes of this type has led to a greatly increased interest in the 
possibilities of sands against all domes where testing has been confined 
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to the cap rock or to super-cap sands. Leasing has been very active 
on all structural units of this class during 1937. Both vertical and 
lateral extensions to production have taken place on numerous south 
Louisiana domes but these are of too little general interest to justify 
discussion in this paper. It is of interest, however, to present the con- 
clusion, based on the data furnished by this type of activity, that 
very little is known as to the ultimate oil reserves represented by the 
structural units that are already proved for production in one or 
more horizons. 
DEEP DRILLING 

Deep drilling along the Gulf Coast continues to offer support to 
the idea that there are vast potentialities in horizons below the 
present levels of exploration. During the year, wells at several points 
in the delta area of Louisiana have found commercial oil at depths 
that approximate the world’s record for drilling and it is generally 
recognized that there is yet several thousand feet of unexplored 
potential section lying below these depths. In Texas, Harrison and 
Abercrombie have developed commercial production in lower Frio 
sands on the Old Ocean dome in Brazoria County, at the new deep 
level of 10,650 feet. At Van Vleck, Matagorda County, the Skelly 
Oil Company has penetrated a considerable additional thickness of 
Frio carrying saturated sands. The new production of United North 
and South at Wilson Creek, off the flank of Buckeye dome at 9,928 
feet, is to be considered an outstanding deep development for the 
area in which it is located. 


IMPORTANT AREAS UNDER EXPLORATION 


There has been no great change in the centers of greatest explora- 
tory activity as compared with those designated for 1936. In Louisi- 
ana, the swampy region adjacent to the coast and particularly that 
area lying between the Mississippi and Atchafalaya rivers, has been 
given the most intensive play. A secondary play of considerable im- 
portance concerns a strip of territory, paralleling the coast, and lying 
inland from the deep coastal zone. This play is designed to locate 
production in lower Claiborne sands and was brought about by the 
discovery of the Sparta oil at Ville Platte, Evangeline Parish. 

A similar play has taken place in Texas as a result of the Carrizo- 
Wilcox discovery at Spurger, Tyler County. This localized activity 
has extended westward from Tyler County, along the inner margin 
of the Jackson trend. Otherwise, on the Texas side, activity has 
centered chiefly in the counties that border the Gulf: Jefferson, 
Chambers, Brazoria, and Matagorda. 
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POST-REVIEW DISCOVERIES 


The period dealt with in detail in this review terminated on Janu- 
ary 1, 1938, but during the first 2 months of 1938 four new discoveries 
were made in the coastal area and these are briefly mentioned here 
in order to bring this record up to date. 

In Texas, the Pierce Estate discovered a new productive area in 
north Matagorda County during February that has been designated 
as McCroskey. Oil is being produced from Frio sands. A second field, 
located a mile off the Chambers County shore, in Galveston Bay, 
was brought in by the Salt Dome Oil Corporation and the Standard 
Oil Company of Texas during February. This Frio sand area has been 
given the name Cedar Point and it shows evidence of being a major 
field of the Hastings type. 

In Louisiana, the Gulf test at Timbalier Bay, located in the Gulf 
of Mexico off the La Fourche Parish shore, was completed in January 
as a commercial well. At Raceland, located immediately northwest 
of Valentine, in La Fourche Parish, the discovery well of a new field 
was completed in February by the Amerada Petroleum Corporation. 
Both Raceland and Timbalier Bay are producing from sands of 
Miocene age. 
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ACTIVITIES IN SOUTH TEXAS, 1937-1938! 


STUART MOSSOM? 
San Antonio, Texas 


ABSTRACT 


There were 46 new producing areas opened in South Texas during 1937, and 68 new 
——— horizons in old producing fields were encountered. The Frio and Jackson 
ormations and most of the newer sands found in old producing areas accounted for 
most of the discoveries. Important fields discovered during 1937 are North Sweden 
in east-central Duval County; Ezzell in northeastern McMullen County; Killam-Oil- 
ton in Webb County; South Burnell in Bee County; Luby in Nueces County; and East 
Premont in Jim Wells County. There is a definite trend toward deeper drilling in the 
South Texas district, nearly half of the discoveries of this year being below 5,000 feet. 
The Frio section is becoming increasingly important as an objective in wildcatting. 


As is customary in reporting developments to the annual con- 
vention, this report covers the period from March 1, 1937, to March 1, 
1938. In Figure 1 old pools are shown in the hatched symbol, new 
discoveries in the solid black. 

For purposes of discussing oil development, South Texas may be 
divided into four geologic provinces: (1) the Edwards Plateau; (2) the 
fault line; (3) the Jackson zone; and (4) the coastal belt. 

The past year has been one of record-breaking activity in South 
Texas which has resulted in the discovery of 46 new producing areas 
and 68 new productive horizons in older fields. 

Of the discoveries, 18 were in the coastal area, 18 in the Jackson 
zone, and g in the fault line. This does not give a fair picture for 
many of the Jackson-zone discoveries are very small and probably 
of minor importance. 

It is interesting to analyze the discoveries with reference to their 
positions in the geologic section. Of the new producing areas, 12 
have wells producing from the sands of the Frio formation, 8 from 
the Jackson, 5 from the Cockfield, 5 from the Austin chalk, and 4 
from the beds of Catahoula age. There were 2 new producing forma- 
tions found, the Vicksburg and the Georgetown. Two discoveries were 
in the Georgetown and 1 in the Vicksburg. Discoveries in these two 
formations are one-well pools and have light production. With regard 
to new producing zones in older fields, 34 discoveries were in the 
Frio, 13 in the Catahoula, ro in the Jackson, and the Cockfield was 
found productive in 6 new places in old fields. 

1 Read before the Association at New Orleans, March 18, 1938. Manuscript re- 
ceived, April 8, 1938. 

? Magnolia Petroleum Company. 
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Pools discovered in 1937 were: East Cedar Creek in Bastrop 
County; Strauch, Northwest Normanna, and North Normanna in 
Bee County; Alta Mesa in Brooks County; Lockhart, Luling Town- 
site, Burdette Wells, West Dale, and Northeast Luling in Caldwell 
County; Lundell, Thomas-Lockhart, South Hoffman, and North 
Sweden in Duval County; Friotown in Frio County; La Bahia and 
Sarco Creek in Goliad County; Nash Creek in Guadalupe County; 
Weslaco in Hidalgo County; Ganado in Jackson County; Las Animas 
in Jim Hogg County; Alfred and East Premont in Jim Wells County; 
South Burnell in Karnes County; East Chittim in Maverick County; 
Ezzell in McMullen County; Chapman, King Ranch, Luby, South 
Ciara Driscoll, North Agua Dulce, and West Saxet in Nueces County; 
Midway and East White Point in San Patricio County; Hayden, 
Ricaby, South Ricaby, and Rincon in Starr County; North Mc- 
Faddin, Telfner, and East Telfner in Victoria County; Killam, Oilton, 
and Loma Valdez in Webb County; and Batesville in Zavalla County. 

Additional important sand discoveries were in McCampbell field 
in Aransas County; Alta Mesa field in Brooks County; Seven Sisters 
in Duval County; Agua Dulce, Clara Driscoll, Saxet, Stratton, and 
South Agua Dulce in Nueces County; Heyser in Calhoun County; 
and Refugio in Refugio County. 


EDWARDS PLATEAU 


The Edwards Plateau, as in past years, has been the least active 
area. Several deep wildcats have been drilled, but no new production 
found. 

FAULT-LINE AND CRETACEOUS DISCOVERIES 


There was considerable activity in the past year in inside drilling 
in the old fault fields, Luling, Salt Flat, and Darst Creek. Newer 
practice is to drill only a foot of the producing formation (Edwards 
limestone) and then acidize if necessary. Wells with an initial pro- 
duction as high as 4oo barrels per day have been brought in by this 
method although most wells are smaller and many are pumpers with 
considerable water. At old Luling a northwest’ extension was made 
in a jog in the main fault and about roo acres of new production was 
opened. 

Along the Luling fault, about 2 miles northeast of the field, the 
small Northeast Luling field was found in the Edwards. 

The “boom” brought on by the opening of small Austin chalk 
fields in Caldwell and Guadalupe counties in 1936 extended nearly 
through 1937. 
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West of San Antonio in a strictly wildcat area there was some 
drilling which though still in an exploratory stage is quite encouraging. 
The Friotown area in northwest Frio County has one well in the 
Austin chalk at a depth of 2,600 feet and the Batesville area in north- 
east Zavalla County produced several thousand barrels of oil from 
fractured Georgetown at a depth of 3,950 feet, immediately above 
the Edwards. Oil in small commercial quantities was also encountered 
in the Georgetown at 3,250 feet in 1 well directly east of the old 
Chittim field in Maverick County. In southwest Bexar County oil 
in small commercial quantities was encountered in the Anacacho 
formation at a depth of 1,150 feet. 


JACKSON ZONE 


North Sweden field-——The most important discovery and develop- 
ment in the South Texas area was the North Sweden field 2 miles 
south of the town of Benavides in east-central Duval County. This 
area was opened by the Gravis and Doran Puig No. 1. There are 5 
producing zones in the field proper, the 3,900-foot sand in the Frio, 
the 4,700- and 4,750-foot sands in the Hockleyensis zone of the Jack- 
son, and the 5,300- and 5,500-foot sands in the Cockfield. Two sands 
producing in northeastern outpost wells have not been definitely 
correlated. One hundred and fifty wells have been completed, proving 
approximately 2,500 acres, and it is estimated that an additional 
1,000 acres will be productive. 

Killam-Oilton field——This area immediately east and north of 
Mirando City and the old Mirando field in Webb County was opened 
by the Killam Laurel No. 1 in Section 333 for the north area and the 
Moore Martin No. 1 in Section 458 for the southern part. There is 
at present a distance of } mile between the two producing areas and 
it seems probable that drilling will prove them to be connected. The 
northern area produces from the Mirando zone of the Jackson at a 
depth of 2,000 feet. There are at present 63 wells and a proved area 
of 640 acres. The southern area also produces in the Mirando zone 
at a depth of 1,850-1,900 feet. There are 98 producing wells with a 
proved area of approximately 550 acres. These wells are very cheap 
to drill and equip and, by pumping, can produce 100-125 barrels 
per day. 

Ezzell field——The Ezzell field in east-central McMullen County 
was opened by Edwin Jones’ Ezzell No. 4 in the Loma Novia sand 
of the Jackson at a depth of 1,500 feet. 

This field has 57 wells and 1,000 proved acres. It is still open for 
extensions both northeast and southwest. The initial production of the 
wells is 150-200 barrels flowing through }-inch choke. ~ 
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South Burnell field—The South Burnell field in northern Bee 
County is typical of other fields in this area producing from the 
Pettus sand. The discovery well was the Pettus Refining Company’s 
McKinney No. 1-A in the Pettus sand of the Cockfield at a depth 
of 3,650 feet. Wells are completed with an initial production of 125- 
250 barrels per day through a 7g-inch choke. At present there are 
31 wells in the field, which covers approximately 200 acres. It is 
probable that this area will be extended. 

Coastal area.—The coastal area was very active during the year 
and several new fields were opened. The Corpus Christi area in 
Nueces County was the most active. 

Luby field——The Luby field in south Nueces County was opened 
by the Seaboard Luby No. 1 at a depth of 5,050 feet in the Hetero- 
stegina sand. This has been the most active of the new coastal areas 
and has 25 completed wells and a proved area of 300 acres. Already 
2 additional sands at 4,080 and 4,340 feet have been found productive, 
both in the Catahoula above the discovery “‘pay.’’ Wells in the Luby 
field have an initial production of roo—-150 barrels per day on }- to 
}-inch choke. It is expected that additional lower sands will be pro- 
ductive, and that the producing area will be extended. 

Chapman field——A few miles northeast of the Luby field the 
Chapman field is a new discovery but has not been proved satis- 
factory. There are two producing wells, one at 5,050 feet in the 
Catahoula, and one at 6,460 feet in the Frio. There are 4 dry holes 
in the immediate area and its future is problematical. 

West Saxet field—This is a very recent discovery immediately 
west of the Saxet field, and there has been little development. The 
discovery well, L. A. Douglas McKinzie No. 1, was completed in 
the Frio at a depth of 5,800 feet, and had an initial production of 
360 barrels per day on a 7%g-inch choke. 

East White Point field——A few miles northeast of the Saxet field 
and in San Patricio County the Plymouth Oil Company’s Brigham 
No. 1 is the most recent discovery of the coastal area. This well was 
completed at 5,650 feet in the Frio. There has been no additional 
drilling. ‘ 

Midway field.—Earlier in 1937 the Phillips Petroleum Company’s 
Schmidt No. 1 opened the area 4 miles east of Taft in San Patricio 
County. The wells are completed at approximately 5,340 feet in the 
Heterostegina sand. Wells do not produce more than 40 barrels of oil 
per day, and they make considerable gas. There are 8 producing 
wells in this field. 

East Premont field——-The East Premont field in southwestern 
Jim Wells County was opened by the Magnolia Petroleum Com- 
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pany’s Seeligson No. 7. Although only 1 well has been completed 
this area is potentially the most important discovery of the year. 
The well encountered 16 sands in the Frio between 4,300 and 6,685 
feet capable of producing gas, gas and distillate, or oil. The well was 
completed at 6,585 feet, but with an initial gage of 50 barrels per 
hour on }-inch choke. 

Alfred field—In northeastern Jim Wells County immediately 
west of the town of Alfred the Rowan and Hope Adams No. 1 is a 
recent discovery in the Frio at 3,220 feet. The discovery well had 
an initial production of 125 barrels per day. 

North McFaddin field—In the old McFaddin gas field the Trans- 
western Oil Company established oil production in the Heterostegina 
sand at 4,400 feet, and a few miles north opened the North McFad- 
din field with oil production in the same sand at 4,477 feet. 


OTHER FIELDS 


Of outstanding importance in the coastal area was the opening of 
many new producing sands in old fields by deeper drilling and ex- 
tension drilling. The most important are listed. 

Alta Mesa field in Brooks County, 4 new sands in the Catahoula, 
2,596, 3,475, 3,574, and 4,513 feet. 

McCampbell field in Aransas County, 3 new sands in the Mar- 
ginulina zone, 6,782, 7,085, and 7,202 feet. 

Heyser field in Calhoun County, 2 new sands in the Frio, 5,558 
and 5,742 feet. 

Clara Driscoll field in Nueces County, 4 new sands in the Frio, 
4,846, 5,258, 5,348, and 5,426 feet. 

Agua Dulce field in Nueces County, 3 new sands in the Frio, 
5,644, 6,335, and 6,838 feet. 

Saxet field in Nueces County, 3 new sands in the Frio, 5,534, 
5,749, and 6,904 feet. 

South Agua Dulce field in Nueces County, 3 new sands in the 
Frio, 6,410, 6,663, and 6,784 feet. 

Refugio field in Refugio County, 3 new sands in the Frio, 6,192, 
6,782, and 7,103 feet. 

In the lower valley there was not so much activity. The deepest 
production in South Texas is in the Weslaco field of southern Hidalgo 
County, discovered late in the year by the Atlantic Oil and Refining 
Company’s McCalip No. 1 in a Frio sand at 8,634 feet. The well is 
a light producer. 

Sam Fordyce field in southwestern Hidalgo County, 2 new sands 
at 2,851 and 3,064 feet, in the Frio. 
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La Blanca field in south Hidalgo County, 2 new sands at 6,666 
and 7,867 feet, in the Frio. 

As can be gathered from this summary, the Frio section is coming 
into increasing prominence and rapidly rivaling the Jackson as a 
leading objective for wildcatting. This means deeper drilling and 
already nearly half the new discoveries are at approximately 5,000 
feet. Deeper drilling is forecast for the Jackson zone also, for the 
success of the North Sweden area has led to wildcatting for deeper 
Jackson in a zone where accumulation seems to be controlled more 
by structure than by stratigraphic trap, which is the usual condition 
in the shallow Laredo type of production. 
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RUSSIAN OIL FIELDS IN 1937! 


BASIL B. ZAVOICO? | 
Houston, Texas 


MAP LEGEND FOR FIGURE 1 
(Showing year of discovery of oil fields) 


KUBAN-MAIKOP DISTRICT 


. South Varenikovo prospect (adjacent to active Shugo mud volcano) 


North Varenikovo prospect 


. Adaghum oil field—1936 
. Keslerovo oil field—1936 (first explored in 1885) 


Kudako oil field—1866 
Kutaiski oil field—1912 
Kura Tzetze oil field—1937 


. Shirokaia Balka oil field—1937 

. Asphalt Mountain oil field—1936 

. Khadijenski-Apsheron oil field—1908 
. Suvorovo-Cherkess oil field—1914 


GROZNY DISTRICT 


a trend of gas seepages, probably associated with a major anticlinal 
tren 


. Edessi anticline 
. Terski anticline 
. Sunjenski 


. Malgobek oil field—i934 


Voznesenski oil field—1915 
Gorski Mountain oil field—1937 
Taimaz Kala—Mujim Buru prospects (large gas wells) —1936 


. Old Grozny oil field—1893 


New Grozny oil field—1913 


. Gudermes oil field—1938 

. Benoi oil field—1930 

. Achi Su oil field—1935 

. Izberbash oil field—1936 

. Kaia Kent oil field—old shallow hand-dug wells—new 19 

. Berekei-Duzlak-Dagestanski Ogni prospect (Berekei An. about 600,000 


barrels between 1902 and 1913; not producing now but undergoin further ex- 
ploration. Gas wells and hot-water gushers are typical of this fold 


GEORGIA DISTRICT 


3- 


. Taribani prospec 
. Mirzaani oil id (old shallow hand-dug wells)—1927 
Little Shiraki oil field (old shallow Souler wells lis) 


KURA DISTRICT 


2. 


Pirsagat oil field—1935 
Khydyrly—Biandovan prospect 
Nefte Chala oil field—1926 


1 Read before the Association at New Orleans, March 18, 1938. Map received, 
May 19, 1938. 


2 Chase National Bank. 
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EMBA SALT-DOME DISTRICT (approximately 250 salt domes have been found in this 
district) 

. Iskine oil field—1933 

. Dossor oil field—1911 

. Makat oil field—1g15 

. Baichunas oil field—1931 

. Bisbuliuk prospect 

. Sagiz oil field—1933 

. Koschagil oil field—1935 

. Munaili prospect 

. Djaksibai oil field—1936 ~ 

. Shubarkuduk oil field—1933 ee: 


OC PWN H 


STERLITAMAK DISTRICT 


1. Ishimbaevo oil field—1932 
2. Touimaza oil field—1937 hey 
3. Buguruslan oil field—1937 ee 


MIDDLE VOLGA DISTRICT (associated with Jiguli range of hills) 


1. Syzran oil field-—1937 

2. Troekurov prospect 

3. Yablonovi Ovrag oil field—1937 
4. Zolny Ovrag prospect 


PERM DISTRICT 


1. Chussovskie Gorodki oil field—1929 
2. Krasmokamsk oil field—1936 


TURKMEN DISTRICT 


1. Cheleken Island oil field—1873 
2. Neftedag oil field—1931 


UZBEK TADJIK DISTRICT 


. Sel Rokho “Kim” oil field; old Santo—1909 

. Nefteabad oil field 

. Shor—Su “Kaganovich” oil field—1927 . 
Yarkutan oil field—1904 
. Chimion oil field—1904 

. Changirtash oil field 

. Maili Sai-Barzik-Enku-Shing-Kulmen prospects (Maili Sai produced a little 

oil in 1903) 

. Khaudag oil field—1934 


oOo 


SAKHALIN DISTRICT 


1. Okha oil field—1923 
2. Ekhabi prospect 

3. Boatsin prospect 

4. Katangli prospect 
5. Nabil prospect 


PROSPECTIVE AREAS WITH EXPLORATION UNDER WAY 


. Crimean Peninsula a 

. Melitopol district a 

. Stalingrad district 

. Saratov district — 
Ukhta district 
. Lake Baikal district 

. Kamchatka (Bogachevsk) district 
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GEOLOGICAL NOTES 


USE OF STRATIGRAPHIC NAMES! 


JOHN G. BARTRAM? 
Casper, Wyoming 

To avoid confusion in the science of geology, it is necessary that 
geologic names be uniform, and for that purpose a complete set of 
rules for the classification and nomenclature of rock units was drafted 
and accepted several years ago by the leading geological organizations 
in this country. They were prepared by geologists from the American 
Association of Petroleum Geologists, the Geological Society of 
America, the American Association of State Geologists, and the 
United States Geological Survey and have been carefully followed 
in all the publications of those organizations. They were published in 
the Bulletin of the American Association of Petroleum Geologists, 
Vol. 17, No. 7 (July, 1933), pages 843-62, and in the Bulletin of the 
Geological Society of America, Vol. 44 (April, 1933), pages 423-59. 
Many younger geologists may not have seen these rules which should 
be read and studied by all who intend to write for publication. 

The committee on geologic names and correlations, created to 
prepare the rules, has been continued to help enforce them, and 
members of the committee are scattered through the various local 
sections of the Association. They are men chosen for their familiarity 
with the geologic names of their areas and should be consulted by 
those who wish to introduce new geologic names or question the use 
of old names. The duties of the committee members are advisory, to 
codperate with the associate editors inchecking geologicnomenclature 
in papers submitted for publication in the Bulletin, and generally to 
see that geologic names are.correctly used. At this time, the commit- 
teeman at Shreveport is assisting in a proposed classification of sub- 
surface units equivalent to the Trinity group. The committee exists 
to serve the members of the Association, and there are undoubtedly 
many other problems to solve and duplications or errors to correct if 
interested persons will suggest or present them. 


1 Manuscript received, April 25, 1938. 
2 Chairman, committee on geologic names and correlations. 
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GEOLOGICAL NOTES 


CORES FROM A DEEP WELL AT RODESSA, CADDO 


PARISH, LOUISIANA! 


M. C. ISRAELSKY? 
Houston, Texas 


DESCRIPTION OF CORES 


BASE OF MASSIVE ANHYDRITE, GLEN ROSE FORMATION, FOUND 


Depth in Feet 
Below Surface 


6,252-60 
6, 263 


6, 268 


6,269 
6,272 
6,275 


6,277 
6,282 


6,294 
6,297-6, 300 
6,302 
6,305 


6,311 


AT DEPTH OF 5,355 FEET 


Medium gray highly indurated calcareous mudstone or 
argillaceous limestone a 
Medium gray brittle slightly calcareous mudstone with small 
lenses of siltstone 

“Shell” limestone, mostly dark gray, finely pyritized shell 
fragments; pelecypod, gastropod, and echinoid; with a light 
gray calcareous siltstone matrix 

Dark gray brittle non-calcareous (except in spots) mudstone, 
with a slight suggestion of lamination 

Medium gray dense odlitic limestone, the odlites being some- 
what pyritized and darker than the matrix 

Medium gray odlitic limestone. Some slight secondary poros- 
ity 

Same; few miliolids noted 

Dark gray highly indurated calcareous mudstone, with small 
lenses of light gray limestone which contains miliolids 
Medium gray dense argillaceous limestone with scattered 
sand grains, oyster-like shell fragments and lignite flakes 
Medium gray dense limestone made up largely of finely di- 
vided shell fragments with a few odlites. A few ostracods and 
an otolith noted. Some of the matrix has the yellow-brown 
color of dolomite, but effervesces freely in cold HCl (6 nor- 
mal) 

Medium gray brittle silty calcareous mudstone containing 
some oyster-like shell fragments 

Same, and medium gray dense limestone with oyster-like 
shell fragments 

Dark gray non-calcareous brittle mudstone with some finely 
disseminated lignite. A few small sand pockets present 
Medium gray dense limestone with a few scattered odlites. 
Some oyster-like shell fragments 

Dark gray hackly fracturing calcareous mudstone with lenses 


1 Manuscript received, January 12, 1938. 
Well: R. W. Norton’s John E. Payne No. r. 
Location: 660 feet N. and W. of SE. corner, Sec. 27, T. 23 N., R. 16 W., Caddo Parish. 
Completed: August 19, 1937 
Old total depth: 11,486 feet 
Plugged-back total depth: 5,980 feet 
Elevation, derrick floor: 231.15 feet above sea-level; ground surface, 221.47 feet 


2 Union Producing Company. 
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Depth in Feet 
Below Surface 


6,312 
6,315 
6,316 
6,318 
6,322 


6,325 
6,332 


6,338 
6,342 
6,349 
6,352 
6,301 
6,362 
6,365 
6,367 
6,371 


6,372 
At 6,375 


At 6,382 
At 6,384 


At 6,388 
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of medium gray limestone containing numerous oyster-like 
shell fragments 

Medium gray dense slightly odlitic limestone 

Same, with some oyster-like shell fragments 

Same, with oyster-like shell fragments, Znoceramus prisms 
and echinoid spines present 

Brownish gray granular limestone, with some oyster-like 
shell fragments 

Medium gray odlitic limestone; the odlites darkened with 
fine pyrite 

Same. A few miliolids noted 

Medium gray dense limestone, with numerous fine shell 
fragments; miliolids 

Medium gray dense granular limestone with scattered odlites. 
Miliolids and numerous oyster-like shell fragments present 
Dark gray calcareous mudstone with lenses of dense odlitic 
limestone 

Medium gray dense odlitic limestone (containing miliolids) 
with irregular paper-thin mudstone partings 

Medium gray, with brown cast, finely granular odlitic lime- 
stone; numerous miliolids 

Light gray finely granular slightly odlitic limestone 

Medium gray dense odlitic limestone 

Medium gray brittle calcareous mudstone with a few oputen- 
like shell fragments 

Same, with interfingerings of light gray dense limestone con- 
taining numerous oyster-like shell fragments 

Dark gray calcareous mudstone, with parallel partings 
(approximately }-inch). Some oyster-like shell fragments 
Dark gray brittle calcareous mudstone with irregular lime- 
stone lenses 

Dark gray indurated calcareous mudstone 

Medium gray granular limestone with numerous oyster-like 
shell fragments. Irregular mudstone partings 

Medium gray calcareous mudstone with irregular lenses of 
dense limestone. Numerous oyster-like shell fragments 
Medium brownish gray very hard highly calcareous fine- 
grained sandstone 

Medium gray brittle calcareous mudstone with lenses of 
limestone. Numerous oyster-like shell fragments 


TOP OF LOWER TRINITY RED-BED SERIES (TRAVIS PEAK) 


At 6,301 


At 6,394 
At 6,400 


At 6,404 


FOUND AT 6,390 FEET 
Medium gray with brownish cast, very hard calcareous very 
fine-grained sandstone, scattered lignite flakes 
Maroon, slightly calcareous silty mudstone 
Dark gray non-calcareous mudstone with a few fine sandstone 
laminae and 4-inch dikes 
Banded light gray calcareous sandstone and medium gray 
calcareous mudstone. Some disseminated lignite 
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Depth in Feet 

Below Surface 
6,470-72 

6,475 

6,480 


6,481 


6,482 
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Greenish gray very sandy limestone 

Dark maroon sandy mudstone 

Irregularly banded light gray fine-grained sandstone and dark 
gray argillaceous siltstone : 

Dark gray brittle mudstone with irregular lenses of light 
gray sandstone 

Medium gray mudstone with irregular lenses of light gray 
sandstone 


6,485% Dull purple silty mudstone with few lenses of siltstone 


6,496 
6, 503-05 


6,511 


6,514 
6,520 


Maroon brittle mudstone 

Maroon very fine-grained sandstone or siltstone, somewhat 
calcareous 

Variegated, maroon to dark gray, brittle mudstone 

Pale brownish gray very fine-grained laminated sandstone 
Light gray very fine-grained calcareous sandstone with irregu- 
lar paper-thin mudstone partings 


6,522} Pale greenish gray brittle siltstone with finely disseminated 


6,524 


6,527 
6,528 
6,529 
6,531 
6,538 
6,546 


6,550-53 


6,557 
6,562 
6,570 
6,571 
6,574 


6,579 


6,580 
6, 589-6, 590 
6,595 
6,608 


6,619 
6,626 
6,628 


6,656-65 
6, 788-95 


pyrite 

Banded dark gray pyritiferous siltstone and light gray cal- 
careous siltstone 

Deep maroon brittle mudstone with slickensides 

Dark dull gray mudstone 

Deep maroon mudstone 

Dark dull gray mudstone 

Dark gray maroon mudstone 

Irregularly laminated light gray micaceous siltstone with 
darker layers containing more plentiful flaky lignite 
Laminated light gray calcareous very fine-grained sandstone 
with lignitic silt partings 

Dark gray brittle mudstone 

Light gray fine-grained calcareous sandstone 

Dirty gray argillaceous calcareous fine-grained sandstone 
Maroon mudstone with greenish gray silt lenses 

Dark gray brittle mudstone with highly disseminated lignite 
fiakes; calcareous in spots 

Thinly laminated light and dark gray siltstone, the dark 
layers containing many lignite flakes 

Maroon mudstone 

Dark gray highly indurated mudstone 

Maroon slightly calcareous mudstone 

Irregularly interfingering light gray fine-grained sandstone 
and medium gray mudstone 

Banded light and dark gray siltstone, the darker layers im- 
pregnated with fine pyrite 

Dirty gray fine-grained sandstone with irregular mudstone 
lenses 

Dark gray mudstone 

Light gray siltstone with lignitized stems 

Finely laminated light gray very fine-grained sandstone and 
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Depth in Feet 
Below Surface 


6,824 
6,825 


6,827 
6,832 
6,845 
6,871 
6,876 


6,880 
6,882 


6,883-85 
6,887 
6,889 
6,890 
6,892 
6,901 

6,904-16 
6,918 
6,921 
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dark gray argillaceous fine-grained sandstone. Some laminae 
paper-thin 

Medium gray slightly calcareous siltstone 

Laminated light gray fine-grained sandstone with darker 
layers of lignitic siltstone 

Light gray fine-grained gritty sandstone 

Light gray fine-grained friable sandstone. Some disseminated 
pyrite 

Pinkish gray fine-grained gritty sandstone 

Light gray fine-grained gritty sandstone. Plentiful fine 
pyrite 

Medium gray mealy appearing fine-grained sandstone con- 
taining abundant kaolin-like mineral 

Poorly laminated light gray medium-grained mealy sandstone 
and lignitic silt 

Maroon brittle silty mudstone 

Dark gray mudstone with some silty patches 

Maroon brittle silty mudstone 

Brick-red brittle silty mudstone 

Medium gray micaceous siltstone with irregular mudstone 
partings 

Irregularly laminated light gray fine-grained calcareous sand- 
stone and medium gray lignitic (flaked) siltstone 
Laminated light gray fine-grained slightly calcareous cross- 
bedded sandstone with darker argillaceous partings 

Light gray hard calcareous sandstone 

Light gray laminated fine-grained sandstone 

Pinkish very calcareous medium-grained sandstone 

Light gray fine-grained gritty sandstone 

Very dark gray siderite 

Maroon mudstone 

Maroon mudstone 

Pink banded medium-grained sandstone; ferruginous cement 
Laminated light gray fine-grained sandstone and darker 
paper-thin argillaceous partings 


TOP OF LOWER MARINE SERIES (AGE QUESTIONABLE) ENCOUNTERED AT AP- 
PROXIMATELY 8,086 FEET ON BASIS OF SCHLUMBERGER INTER- 
PRETATION AND 8,180 FEET ON BASIS OF CUTTINGS 


8, 406-13 


8434-35 

8,441-42 
8,443 

8,444-47 
8,448 


8,450-52 


Dark gray faintly laminated indurated mudstone with pseu- 
doconchoidal fracture; calcareous in places 

Interlensed light gray siltstone and medium gray mudstone 
Dark gray brittle mudstone with very thin silt laminae 

Dark gray mudstone with irregular sand lenses 

Dark gray mudstone with paper-thin silt laminae 

Medium gray very fine-grained somewhat calcareous sand- 
stone with lignite inclusion 

Same, with thin dark gray mudstone partings 


} 
| 4 
6,802 
6,808 
6,810 
6,818 
| 6,822 
a 
| 
— 
| 


768 


Depthin Feet 
Below Surface 
8450-52 
8453-56 
8,457 
8, 461-62 


8,470 
8,471 


8, 483-84 


8,485 
8,486 


8,487 
8,490-91 
8, 560-65 
8,567 
8,568 
8, 569-72 
8,573-75 


8,579 
8, 584-85 


8,586 

8,587 
8, 586-90 

8,591 


8,592 
8,598 


8,600 
8,611-17 
8,615-16 


8,617-20 
8,623 
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Dark gray indurated mudstone with a few fragments of (?) 
cannel coal 

Interlaminated and interbedded dark gray mudstone and 
very fine-grained sandstone 

Light gray thinly laminated cross-bedded very fine-grained 
sandstone with some mudstone partings 

Light gray dense fine-grained calcareous sandstone, with 
some disseminated lignite 

Dark gray brittle mudstone 

Dark gray slightly sandy mudstone with numerous oyster- 
like shell fragments 

Medium gray fine-grained calcareous sandstone, studded 
with oyster-like shell fragments 

Light gray very hard fine-grained calcareous sandstone 
Light gray hard medium-grained calcareous sandstone with 
irregular carbonaceous or bituminous streaks 

Light gray coarse-grained hard calcareous sandstone carrying 
1-2 mm. chert grains. Oyster-like shell fragments present 
Dark gray mudstone with silt laminae and some oyster-like 
shell fragments 

Medium gray gritty medium-grained calcareous sandstone. 
Oil stained 

Medium gray dense fine-grained calcareous sandstone 

Light gray fine-grained slightly calcareous sandstone 

Dark gray brittle mudstone with irregular lenses of fine- 
grained sandstone 

Light dirty gray fine-grained sandstone with irregular mud- 
stone lenses 

Light gray flaggy medium-grained sandstone 

Light brownish gray calcareous coarse-grained sandstone 
with numerous oyster-like shell fragments 

Light gray banded medium-grained sandstone 

Light gray coarse-grained calcareous sandstone 

Light gray medium-grained calcareous sandstone 

Dark gray argillaceous sandstone with numerous oyster-like 
shell fragments 

Very dark gray brittle mudstone 

Light gray knotty fine-grained calcareous sandstone with 
irregular mudstone breaks 

Very dark gray brittle mudstone with impressions of small 
thin-shelled pelecypods 

Light gray hard calcareous medium-grained sandstone and 
irregularly interlaminated dark gray bituminous siltstone and 
mudstone 

Dirty gray argillaceous fine-grained calcareous sandstone 
Light gray fine-grained sandstone 

Dark gray sandy mudstone with some impressions of thin- 
shelled pelecypods 
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Depth in Feet 
Below Surface 
8,624 
8632-35 
8, 638-40 
8,654 
8,655 
8,656 
8 683-86 
8,688 
8 826-32 
8,834 
8, 869-70 
8,872 
8,876 
8, 987-88 
9,131-34 
9136-37 
9,138-39 
9,150 
9,406-12 
9,421 
9636-37 
9,638 
9,639 
9,640 
9,641 
9,642 
9,690-92 
9,693 
9,695 
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Irregular lenses of light gray medium-grained sandstone in 
dark gray mudstone 

Medium gray medium-grained very slightly calcareous sand- 
stone. Slight oil odor 

Dull light gray medium-grained calcareous sandstone 
Medium gray medium-grained calcareous sandstone. Oil 
stained. 8,644-45, dense, apparent dip of 30° 

Light gray fine-grained sandstone with irregular mudstone 
partings 

Light gray fine-grained calcareous sandstone and same with 
numerous irregular partings of dark gray mudstone 

Dark gray brittle mudstone 

Same with irregular lenses of sideritic sandstone and a few 
oyster-like shell fragments 

Dark gray brittle mudstone with irregular calcareous sand- 
stone lenses 

Light gray very hard fine-grained calcareous sandstone 
Dark gray brittle mudstone 

Light gray hard cross-bedded fine-grained sandstone with 
irregular partings of mudstone 

Dark gray hard calcareous mudstone with some oyster-like 
shell fragments 

Dirty gray medium-grained calcareous sandstone 

Light to medium gray medium-grained calcareous sandstone 
containing a few }-inch chert pebbles and some pelecypod 
casts 

Medium gray medium-grained calcareous sandstone 

Same, with veinlets of pitch-like material 

Very dark gray calcareous mudstone with some pelecypod 
impressions, oyster-like shell fragments and polymorphinids 
Medium gray medium-grained laminated calcareous sand- 
stone, with some pelecypod casts 

Very dark gray mudstone with thin sand partings and a few 
pelecypod (thin-shelled) impressions 

Dark gray argillaceous sandstone with mudstone partings 
Dark gray calcareous mudstone with oyster-like shell frag- 
ments 

Dark gray calcareous mudstone with irregular mudstone 
partings 

Dark gray calcareous mudstone with numerous minute 
sandstone lenses 

Dark gray calcareous mudstone with sandstone lenses 

Dark gray fine-grained calcareous sandstone 

Dark gray very hard calcareous mudstone 

Dark gray sandy calcareous mudstone with pelecypod casts 
Interbanded very fine-grained light gray calcareous sand- 
stone and very dark gray mudstone 
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Depth in Feet 

Below Surface 

9,696 
9,789-90 
9, 829-29 

9,830 

9,831 
9844-45 
9,857-59 
9,933-34 

9,935 

9,936 
10, 262-63 

10, 265 


10, 266 
10, 266-70 


10, 304-18 


10,985-89 
I1,451-54 


11,455 


11,457 


11,470-86 


GEOLOGICAL NOTES 


Interlaminated dark gray mudstone and light gray fine- 
grained sandstone 

Dark gray very hard calcareous mudstone 

Medium gray hard slightly calcareous sandstone 

Same, with thin mudstone laminae 

Medium gray hard laminated calcareous sandstone 

Light gray hard calcareous medium-grained sandstone with 
oyster-like shell fragments 

Medium gray hard fine-grained calcareous sandstone with 
thin mudstone laminae 

Medium gray hard calcareous sandstone and pebble-conglom- 
erate 

Pebble-conglomerate with sandy matrix 

Dark gray hard fine-grained calcareous sandstone 

Very dark gray mudstone, calcareous in spots 

Very dark gray argillaceous calcareous coarse-grained sand- 
stone 

Dark gray brittle mudstone 

Dark gray calcareous and non-calcareous mudstone with 
oyster-like shell fragments 

Light gray very calcareous sandstone with some mudstone 
breaks 

Dark gray calcareous mudstone, highly indurated in spots 
Medium gray very fine-grained calcareous sandstone or silt- 
stone 

Dark maroon slightly calcareous siltstone. Very highly in- 
durated 

Dark maroon slightly calcareous medium-grained sandstone 


TOP OF SALT FOUND AT 11,470 FEET 
Colorless crystalline salt 


Constituents Per Cent 
Oxides of iron and aluminium 02 
Calcium chloride 
Magnesium chloride .20 
Sodium chloride 99.33 


No insoluble residue 


The foregoing descriptions were made of the parts of cores received in 
Houston, the entire cores not being available for description. 
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DISCUSSION 


PRE-CONGRESS PERMIAN CONFERENCE IN THE U5S.S.R.! 


JAMES STEELE WILLIAMS? 
Washington, D.C. 


Because of the wide distribution and economic importance of the Permian 
and Pennsylvanian rocks in the United States, the problems of the Permian 
rocks have for a long time been of great interest in this country. The meetings 
of the Seventeenth International Geological Congress in the summer of 1937 
in the U.S.S.R., the country of the type region of the Permian, have intensi- 
fied interest in the problems of the Permian not only to those who were fortu- 
nate enough to study them there, but also, if one may judge from the ques- 
tions asked, to geologists generally. Recently there has appeared in the 
Geological Survey library, at Washington, D. C., Vol. 7, No. 7, of the Prob- 
lems of Soviet Geology. This publication contains a report (in Russian) on the 
scientific results of a conference in Leningrad of the specialists of the U.S.S.R. 
working on the Permian. The conference was held in February, 1937, about 5 
months prior to the sessions of the International Geological Congress, and 
appears to have been an attempt of the Soviet geologists to find as many 
points of agreement within the U.S.S.R. as possible on the Permian problems 
to be discussed at the Congress. The report shows, in spite of its brevity, most 
of the main problems of the Russian Permian and the state of agreement and 
disagreement among Soviet geologists on each of the problems so exception- 
ally well, that the writer is submitting a full translation of it for publication. 
As one might expect where the languages are so different as Russian and 
English, some editing has been necessary. It has also been thought advisable 
to add a few explanatory remarks, but no attempt has been made to check 
all the statements made or to bring the fossil names to most recent usage. 
All additions to the translation made by the writer are, however, given in 
italics and enclosed in brackets and may be easily distinguished by the reader. 

Some of the foreign participants in the excursions and sessions of the 
Permian Section of the International Geological Congress have already given 
reports with their conclusions, and others, including the writer, probably 
will present their conclusions in print for consideration later. The official 
reports of the Congress will, it is expected, be published in due time. 

The writer wishes to thank Miss Taisia Stadnichenko of the Geological 
Survey, Washington, D. C., who first called his attention to this article and 
who made the following translation. 


SCIENTIFIC RESULTS OF THE PERMIAN CONFERENCE 


BY D. V. NALIVKIN 


At the end of February (20-25), 1937, the geologic section of the Mining N.I.T.O. 
held a conference in Leningrad on the Permian formations. 


1 Published by permission of the director, Geological Survey, United States 
Department of the Interior. Manuscript received, March 30, 1938. 


2 Geological Survey. 
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The main purpose of the conference was to discuss and present papers on ‘‘The 
Permian System and Its Boundaries.” 

All specialists [of the U.S.S.R.] working on the Permian system took part in the 
conference. Eight specialists came from Moscow, four from Ufa, three from Kazan, one 
from Perm, one from Sverdlovsk, and one from Archangelsk. | The failure of the article 
to mention the number of participants from Leningrad suggests to the writer that most, if 
not all, of the remaining participants were from Leningrad, where laboratories of the 
Central Geological Institute, the University of Leningrad, and School of Mines are located.} 
The number of the participants varied from 30 to 50, reaching up to 75. There were 30 
papers presented at the conference, which was very active and attracted considerable 
attention. 

The work of the conference was concentrated on the following topics. 


. The boundary between the Permian and the Carboniferous 

. Orogenic movement on the boundary of the Permian and Carboniferous 
. Stratigraphy of the Lower Permian 

. Boundary of the Lower and Upper Permian 

. Stratigraphy of the Upper Permian 

. Facies of the Upper Permian 

. The boundary of Permian and Triassic 

. Permian of the Asiatic part of the U.S.S.R. 


The first three topics occupied two days (11 papers); the remaining five topics 
occupied two days also (19 papers). 
Let us discuss the most important results: 


Cn 


LOWER PERMIAN 


First of all, the separation of the Permian [as a system distinct] from the Carbonif- 
erous was accepted unanimously. The Permian [system] of the U.S.S.R. represents a 
large, especially interesting, industrially important, and complex series, and, therefore, 
deserves recognition as an independent geologic system. There were no proponents in 
the conference of the proposal to combine the Permian and Carboniferous into one 
system (Anthracolithio). 

At the end of the sessions devoted to the discussion of the Lower Permian, a com- 
mittee under the chairmanship of the author of the paper and [in addition, including] 
the following members was elected: I. I. Gorsky, G. A. Dutkevich, M. M. Tolstikhina, 
D. M. Rauzer-Chernousova, O. I. Nikiforova, K. D. Soshkina. This committee pre- 
pared a scheme of correlation based on cross sections of the western Ural and Ural 
foothills (Preduralie) which is given herewith and is of considerable interest.* 

This scheme permits a definite comparison of the various points of view on the 
position of the boundary between the Carboniferous and the Permian. Three points of 
view were brought up at the conference. ‘The defenders of the first [Leningrad]|—Gorsky, 
Dutkevich, Nikiforova and Tolstikhina—put the boundary between the Irghina and 
Chernaya-Reka formations [probably near the equivalent of our W ord-Leonard boundary). 
The second point of view presented by Rauzer-Chernousova (Moscow) put the bound- 
ary above the Schwagerina beds on the boundary between the Artinskian and the 
Sakmarian stages [probably near the equivalent of our Leonard-Wolfcamp boundary].‘ 


3 [The table is translated from the Russian table on p. 597, and, except for the addition of explanatory re- 
marks which are given in different type and initialed, the t lation is as nearly a literal one as it was possible 
to make. No editing has been done on the fossil names and italics are used only where they are used in the Russian 
table. The table, as will be seen from the text of the paragraph following this reference, is composed of sections 
presented by geologists whose differing viewpoints show the three main points of view in the U.S.S.R., regarding 
the Carboniferous-Permian boundary, and it includes all the beds in the particular regions that would be con- 
sidered by any of these authors to be of Lower Permian age. The value of the table lies chiefly in its graphic repre- 
sentation of these points of view and in the agreements on the correlation of the individual beds, for, as stated in 
the second paragraph after this reference, the Conference was not able to agree on the location of the Carbon- 
iferous-Permian boundary.—J.S.W.] 


4 [These correlations are tentative and objections of merit can be made against each. The boundary between 
the Irghina and Chernaya-Reka formations is considered nearly equivalent to that between the Word and Leonard, 
mainly because Licharew (personal communication, 1937) thinks the brachiopods of the Irghina beds equiva- 
lent to those of the Phosphoria of the northwestern United States, and R. E. King (1930) and A. K. Miller 
(7934), and others believe the Phosphoria is, in part at least, probably the equivalent of the Word formation of 


exas. 

The boundary advocated by Rauzer-Chernousova—above the Sakmarian—is thought to be nearly equivalent 
to the boundary between the Leonard and Wolfcamp, because Dunbar (1937) and others believe the Wolfcamp to 
be the equivalent of the Sakmarian beds in the Orenburg region. The boundary below the Schwagerina beds as 


advocated by Ruzencev and Nalivkin is put roughly equivalent to the Wolfcamp-Gaptank boundary for the same 
reasons S.W.] 
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The third point of view was defended by Ruzencev, in whose opinion the boundary goes 
below the Schwagerina beds and above the Triticites beds [probably about the equivalent 
of our Wolfcamp-Gaptank boundary].4 This point of view is upheld by the author 
[Nalivkin] of the article. 

The proponents of the various points of view could not bring conclusive evidence 
to support their views.5 Therefore, it was decided to leave the problem of the position 
of the boundary between the Carboniferous and the Permian to the Congress itself. 
[This refers to the Seventeenth International Geological Congress.| 

The Leningrad representatives based their boundary mainly on stratigraphic and 
lithologic relationships and also on sharp changes in the composition of the algae [?] 
and fusulinids. 

Rauzer-Chernousova defended her point of view by the ease with which the 
boundary above the Schwagerina beds could be determined and by the fact that 
Murchison put the boundary in this place,—above the Schwagerina limestones. 

Ruzencev based his opinion mainly on the facts that the sharpest change in the 
composition of two most important groups—ammonoids and fusulinids—is exhibited 
between the Schwagerina beds (Sakmarian stage), and the underlying horizons, and 
that A. P. Karpinsky, who described the ammonoids| from beds now placed by Ruzencev] 
in the Sakmarian stage, considered the ammonoid fauna a typically Lower Permian 
Artinskian fauna. 

The author of the article [ Nalivkin] agrees with the conclusion of Ruzencev on the 
changes in the composition of ammonoids and fusulinids, and would cite as additional 
evidence the appearance in the Schwagerina beds for the first time of the coral genera 
Wentzelella and Lonsdaleiastrea, which in the opinion of Gorsky, Dobrolubova, and 
Soshkina, are typically Lower Permian. These genera are found also in the locality of 
Simski Zavod [Sim Works] in the Artinskian formations along with the fauna of am- 
monoids described by Professor Karpinsky as characteristic of the Schwagerina beds. 
In the lowest horizon of Artinskian series we find beds containing Triticites and 
Eoasianites. 

The Triticites beds, for which the author proposed to retain the name of Gschelian, 
were unanimously placed in the Upper Carboniferous. N. P. Gerasimof’s opinion that 
all of the Upper Carboniferous beds [in the U.S.S.R., generally known in Europe as 
Uralian] belong to the Lower Permian, had not a single supporter in the conference. 

If the point of view proposed by the Leningrad group were accepted, then the 
existing geologic maps would need only a slight revision. On the other hand, if the 
opinion of Ruzencev is accepted, then the geologic maps should be revised drastically 
and the area occupied by the Upper Carboniferous will be considerably decreased. In 
particular, all the Upper Carboniferous limestones of Ufa Plateau must be put into 
Lower Permian. Consequently, the area of the Upper Carboniferous in the Russian 
Platform and in many other regions would be considerably decreased. 

It is important to note that previously existing opinion that the boundary between 
the Carboniferous and the Permian [is a lithologic boundary and] passes between the 
“Upper Carboniferous” limestones and “Artinsk”’ shaly limestone beds is regarded by 
the conference to be erroneous. 

Even Tolstikhina and Gorsky agreed to relegate the upper horizons of the “Upper 
Carboniferous” limestones and particularly the Sarga and Irghina limestones to the 
Lower Permian. This considerable change is already introduced in the Guidebook of 
the Permian Excursions of the XVII International Geological Congress. 

On the other hand, as the result of long years of work, Ruzencev proved that in the 
Orenburg and Aktiubinsk regions the lower horizons of the Artinskian beds have 
Carboniferous fossils. The work of A. V. Habakov in 1935 gave similar results and 
conclusions. In 1933, V. D. Nalivkin and G. A. Dmitriev studied the classical sections 
of Simski Zavod [Sim Works] described by Th. N. Tschernyshew and A. P. Karpinsky 
and shown to the members of the VII International Geological Congress in 1897. By 
the detailed survey they [Nalivkin and Dmitriev] proved that the lower horizons of the 
Artinskian beds, which are 160 meters thick and conformably overlie Bashkirian [ prob- 
ably Lower Carboniferous] limestones, contain a typical Triticites fauna with Triticites, 
Eoasianites, Choristites, Ascopora. The beds lying above are 370 meters thick [and are] 
characterized by the occurrence together of numerous Schwagerinas and Artinskian 


5 [The Lower Permian Committee consisted of seven members. The position of one is not clear. Of the re- 
maining six oy mage el would place the boundary between the Irghina and Chernaya-Reka formations, one 
would place it lower, directly above the Sakmarian of Ruzencev, and one, Nalivkin, the author of this article, 


would place it below the Schwagerina beds and at the base of the Sakmarian.} 
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ammonoids (Medlicottia) described by Karpinsky.* In the formation lying 1,100 
meters higher than the base of the Artinskian beds, Pseudofusulina lutugini, a form 
characteristic for the Irghina limestones, was found. 

On the basis of these data, two conclusions can be drawn without any doubt. 
First, the “Upper Carboniferous” limestone and the “Artinsk’”’ sandstones and shales 
represent [in part] facies of the same age and belong to the Middle and Upper Carbonif- 
erous and Lower Permian. The relations of these facies in the various regions are dif- 
ferent. In the region of Ufa Plateau, on the east, sandstone and shales predominate; 
in the west, limestones. Second, the boundary between the Carboniferous and Permian 

s in places (particularly in the west) between limestones, locally (in the east) 
brecciated “‘Artinsk”’ beds. 

As a result, we obtain new light on the problem of the Orogenic phase on the 
boundary of the Carboniferous and Permian, the so-called Uralian phase. The existence 
of this phase was based on the following: first, on the sharp change in lithological com- 
position at the boundary of the “Upper Carboniferous” limestone and “‘Artinsk” 
sandstones and shales; second, on the superposition of the Artinskian beds on the 
eroded surfaces of the various horizons of Carboniferous age; third, on the finding in 
Artinskian conglomerates of pebbles of Carboniferous limestones. 

At present it has been proved that these actually existing facts are in no way con- 
nected with the boundaries of Carboniferous and Permian. On the south, in the Oren- 
burg region, they are observed in the Lower Carboniferous. Locally they are found in 
the Middle and Upper Carboniferous, but most frequently they occur in the interior of 
the Lower Permian. 

Therefore, the designation of a specific Uralian orogenic phase is not necessary. On 
the other hand, it should be noted that there is evidence of the orogenic processes in the 
course of the Middle and Upper Carboniferous, and particularly in the course of the 
Lower Permian. 

It is necessary again to point out the extensive changes in the stratigraphic scheme 
of the Upper Carboniferous of the Ufa Plateau from those proposed by Tschernyshew. 
These changes are due to the fact that his Schwagerina limestones do not lie in the 
upper part of the section—as believed by him and other geologists—but at its base. 
Further, the upper horizons of limestones have been proved to be of Lower Permian 
age and if the point of view adopted by Ruzencev and by me and by others is accepted, 
then the whole thickness of limestones exposed in Ufa Plateau should be assigned to 
the Lower Permian. 

Thus, the conception of an “Artinsk” stage becomes very indefinite. The forma- 
tions previously called the “‘Artinsk” stage contain not only Lower Permian but Upper 
Carboniferous, Middle Carboniferous and even sometimes Lower Carboniferous 
formations as well. Therefore, the use of this term will require the exact definition of 
its extent every time it is used. 

UPPER PERMIAN 


Among the problems connected with the Kazanian stage, the most important are 
the following: first, the facies of the Kazanian stage, Zechstein-Belebei series, Ufimian 
series; second, the outline and fauna of Zechstein Sea. 

After listening to a series of papers, a committee was elected under the chairman- 
ship of B. K. Licharew, with the following members: J. D. Zekkel, B. V. Selivanovski, 
E. I. Tihvinskaya, V. A. Cherdinzev, and N. N. Forsch. The committee proposed a 
series of suggestions relating to the subdivision of the Kazanian stage. These sug- 
gestions are here given. 

In view of the necessity of a uniform usage of the term ‘‘Kazanian stage” and the 
nomenclature of its various subdivisions, the committee recommended that it be 
governed by the following propositions. First, the Kazanian stage begins where the 
Upper Permian begins. The underlying red-bed formations are related to the Lower 
Permian. Second, the lower boundary of the Kazanian stage is determined in regions 


beet te he section as given here does not coincide with that seen by the yy and reported in the guide- 
he guidebook for the southern part of the Permian excursion (p. 122) shows that at the Sim Works the 
Wicline beds are of dark and brownish argillaceous shales with numerous parting s of detrital and argillaceous 
limestones and fine-pebble conglomerates. Numerous fusulinids, including Schwagerina cf. princeps, and the 
brachiopod genus Choristites,andthecephalopod, Eoasianites,are listed fromthem.T he Triticites beds are approxi- 
mately 110 meters thick. They are overlain by the Domennaya breccia which reaches a thickness of 200 meters 
and is anges of —y and unassorted fragments and blocks which include pieces of limestone resembling 
Lower Carboniferous, hte er Carboniferous and Schwagerina limestones. The lower “Artinskian” deposits 
bearing M ‘edlicottia and having a thickness of 370 meters rests on the Domennaya breccia. The breccia is said to 
, oer in some places in the vicinity and the section described by Nalivkin may be at one of these places.— 
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of its development by the appearance of the normal Zechstein marine fauna. In other 
regions this boundary is determined by comparison with more complete sections. 
Third, accepting the upper part of the Kazanian stage as typical for the Volga-Kama 
Zechstein, the upper boundary of the Kazanian stage is proposed to coincide with the 
top of the beds of section # prepared by M. E. Noinsky near Kazan. In the Northern 
Region (Severny Krai), the upper boundary of the Kazanian stage is proposed to 
coincide with the lower boundary of Nijne-Usol beds. Fourth, it is desirable to make 
subdivisions of the Kazanian stage: (1) the Lower Kazanian substage corresponds with 
the spirifer-bearing beds; and (2) the Upper Kazanian substage corresponds with the 
pelecypod-bearing beds, based on the section of Kazanian stage near the city of Kazan. 
Fifth, it is suggested that the marine deposits of the Kazanian stage be called the 
Zechstein. Sixth, it is suggested that the red-bed formations that are synchronous with 
the marine deposits of the Kazanian age be separated as the red-bed formations of the 
Kazanian stage. Seventh, it is suggested that the red-bed deposits synchronous with 
the Upper Kazanian substage be called the Belebei series. 

In regard to the problem of the boundary of Zechstein Sea, a number of scientists 
expressed the view that there was no direct contact with Tethys in the region of the 
Caspian Sea as suggested by A. V. Nechaev. These scientists defended the existence of 
a strait on the north in place of the Kanin Peninsula. An opinion was expressed that 
this strait was the route by which the Zechstein fauna migrated from the north from the 
open Arctic Ocean. 

The opinion expressed by the author on the complete isolation of the Zechstein 
Sea, based on the analysis of the distribution of the fauna, is more probable. In the 
middle of the Lower Permian epoch the connection with the Arctic Ocean was direct 
and wide. In the end of the Lower Permian, at the time of the Kungurian epoch, this 
connection rapidly decreased and apparently only narrow and twisted straits were 
preserved. The basic area of the Kungurian Sea became almost isolated. At the same 
time the sea became brackish and elements of the Zechstein fauna appeared. This 
fact was pointed out in a paper by M. V. Kulikov. 

In the opinion of the author [Nalivkin] of this article, the Zechstein fauna was 
developed in situ, in the western part of the Russian Platform from the Lower Permian 
fauna. At the end of the Kazanian epoch, the sea transgressed to the east and with it, 
the fauna migrated. Some of the northern species of the fauna regarded as Zechstein 
and containing admixtures of the forms of an open ocean are possibly of Kungurian 
age. They lived in the epoch of existence of the last disappearing straits. 

A very interesting feature brought out in a number of papers are the cycles of 
sedimentation observed in the beds of the Zechstein deposits. These cycles occur in 
tri- and even quadri-repetitions of the sediments. Each of the cycles begins with lime- 
stones or marls, with comparatively rich faunas; then come dolomitic limestones with 

rer faunas; the cycle is completed with dolomites and gypsums without faunas; the 

ollowing cycle begins with limestones and dolomites containing marine faunas. 

Upper Permian and Triassic Red-beds attracted a great deal of the attention of 
the conference. Progress made in the study of stratigraphy, paleontology, and sedi- 
mentation of the Red-beds is very considerable. 

In the study of the stratigraphy of the Red-beds, the scheme of subdivision pro- 
posed by A. N. Masarovich received general approval. 

Apparently with slight changes it could be adapted for the greater part of the 
Russian Platform. 

The paleontologic work of I. A. Ehremov on the Permian and Triassic vertebrates 
deserves high commendation. On the basis of their distribution, six paleontological 
zones were outlined. In the determination of the age of the continental and lagoon 
beds apparently considerable importance (based on A. V. Martinov’s data) could be 
assigned to insects. There is sufficient evidence that the fossil insects are found, es- 
pecially in fine-grained dense clayey marl sediments, much more frequently than was 
previously thought. 

Much attention was attracted by the large and significant paper of L. B. Pusto- 
valov, “Sedimentation Processes in the Upper Permian Age.” On the basis of detailed 
laboratory and field studies of the sediments of the Ufimian beds, Pustovalov came to 
= y eae that these beds in the Predurals represent the deposits of a very large 

at delta. 

In conclusion of this brief review of the scientific results of the Permian Conference, 
it is necessary to point out that a brief summary of almost every paper presented at the 
conference will be printed in the reports of the International Geological Congress. 
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REVIEWS AND NEW PUBLICATIONS 


* Subjects indicated by asterisk are in the Association library and available to 
members and associates. 


THE SCIENCE OF PETROLEUM! 


REVIEW BY W. A. VER WIEBE? 
Wichita, Kansas 


The Science of Petroleum. A comprehensive treatise of the principles and 
practice of the production and refining of mineral oil. Edited by B. T. 
Brooks, A. E. Dunstan, A. W. Nash, and H. T. Tizard, assisted by 21 
associate editors from various countries. Published by Oxford University 
Press (1938). 4 vols., quarto, illus. More than 300 authorities contribute 
approximately 400 articles. Orders taken at Association headquarters, 
Box 979, Tulsa, Oklahoma. Price, $85 plus transportation. 


The first volume of this unique series is of interest to the petroleum 
geologist. It contains articles on practically all subjects comprehended within 
the somewhat large field of geology as applied to oil finding. Within the scope 
of 834 pages is presented a condensed summary of the most up-to-date in- 
formation. The main topics are as follows: nomenclature of petroleum; 
statistics; origin of petroleum; distribution of petroleum; migration of pe- 
troleum; natural accumulations of petroleum; geological methods of ex- 
ploration; geophysical methods of exploration; methods of drilling; sampling, 
coring, and bore-hole surveying; production; oilfield waters; power in oilfield 
development; the measurement of oil, gas, and water in oilfields; crude oil 
transport; natural gas transport; storage of oil and gas. 

In Section 1 four authors present data regarding the origin and use of 
practically all technical terms used for oil, petroleum, and related substances, 
not only in the English language, but also in all other important languages. 
In Section 2 George Sell presents data on petroleum production, consumption, 
and refining, as well as similar data for gas, oil shale, and asphalt, for all 
countries. 

Section 3 is devoted to the question of origin. The geological and bio- 
chemical viewpoint is presented by Illing, while the chemical viewpoint is 
explained by Professor Lind. Certain special aspects of both classes of theories 
are analysed by Hobson and by Brooks. The source beds of petroleum are 
discussed by Trask. 

The largest group of articles is contained in Section 4, in which the dis- 
tribution of petroleum and related materials is considered. Twenty-three 
authors describe the stratigraphy, structure, and peculiarities of oil occur- 
rence in the various countries where oil has been found. In this section the 
reader will find that the literature has been summarized in a most searching 
fashion. All pertinent data of all types of oil fields in every part of the world 
have been brought together in a manner that leaves little to be desired. For 
those who wish to get a bird’s-eye view of the fundamentals of oil occurrence 


' Manuscript received, May 3, 1938. 
? University of Wichita. 
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in a specific area this section will prove invaluable. In addition to the excellent 
summaries there are lists of selected bibliographies. The many maps and 
cross sections which accompany the various articles are particularly valuable. 

In Section 5 the migration of petroleum as well as the measurement of the 
permeability of reservoir rocks is discussed. This is followed in Section 6 by 
articles on accumulation, porosity, origin of pressure in oil fields, lenticular 
sands, buried hills, tectonic belts, faulted structure, salt structures, and oil 
accumulation in igneous rocks. 

One of the most interesting sections is Number 7, which deals with 
geological methods of prospecting. After an introductory chapter on the 
history of development of the technique of prospecting for petroleum other 
articles describe in detail the purpose of maps, of aerial reconnaissance, and 
of surface indications of oil. The nature and significance of sedimentary 
volcanism brings out some unusual sidelights on oil occurrence. The im- 
portance of paleogeology (which has recently taken the front stage in oil find- 
ing) is next discussed. The section is concluded by articles on stratigraphical 
considerations, paleontology, micro-paleontology, and correlation by means 
of heavy-mineral assemblages. 

The newer methods of locating favorable places for oil occurrence (usu- 
ally comprehended under the term “‘geophysical’’) are treated very fully and 
in a most elucidating fashion in the next section. The general introduction 
points out the relative importance of the various methods in use at present 
without attempting to suggest their superiority. A second chapter goes into 
the history of petroleum geophysics somewhat more fully and attempts to 
guide the reader into an understanding of the relative advantages of one 
method over another according to the peculiarities of the area involved. In 
the succeeding chapter the magnetic method, the electric methods, the 
gravitational methods, the refraction method, and the reflection method of 
exploring subsurface geology are treated. All these articles are particularly 
well supplied with actual examples as well as illuminating diagrams and 
pictures. 

Section 9 is entitled ‘“‘Methods of Drilling.”” Not only are the percussion 
tool and the rotary types of drilling explained, but chapters on alloys for 
drilling bits, core drilling, directed drilling, drilling fluids, muds, cements, 
casing, and tubing round out the information in such a way that nothing has 
been omitted. One of the most valuable chapters is the one on drilling and 
control of high-pressure wells. 

Sampling, coring, and bore-hole surveying forms the subject matter of 
the next section. With the present tendency toward more extensive use of 
cores for geological guidance, this section should prove to be most helpful. 
The evidence obtained by means of cores is discussed under the heading of 
lithological, stratigraphical, structural, and physical characteristics. In this 
section there are also chapters on bottom-hole measurement, bottom-hole 
temperature measurement, and the peculiarities of bottom-hole samples. 

The petroleum engineer will enjoy the various chapters in Section 10 
entitled ‘‘Production.’”’ Such topics as reserves, unit control, drainage, po- 
tential yield, water control, repressuring, gas-lift, pumping, bailing, separa- 
tion of gas-oil mixtures, demulsification, dehydration of emulsions, under- 
ground drainage, and mining for asphalt are dealt with fully and clearly. 
Here again examples from various oil and gas pools help to give the reader a 
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quick comprehension of the fundamentals. Numerous diagrams and pictures 
serve the same purpose. 

In Section 12 the methods of analysis of oil-field waters are explained. 
A second author describes the various methods in use for interpreting such 
analyses. The remaining sections are devoted to power used in oil-field de- 
velopment, the measurement of oil, gas, and water in oil fields, transportation 
of crude oil and of gas, and finally the storage of oil and gas. 

Ina review of an encyclopedic book it is obviously impossible to do justice 
to the contributions of the individual authors. The very purpose of the book 
is to present in succinct form all the data accumulated in all parts of the 
world on the methods of oil finding and oil production. The foremost authori- 
ties codperated to make the result as nearly perfect as possible. The reviewer 
believes that this result has been attained. 

The work was conceived on a world-wide scale. No area that has ever 
produced oil or which has possibilities for future production has been omitted. 
The authors were chosen because of their international reputation. A large 
percentage of them are Americans, and, incidentally, 32 of the 102 authors of 
articles in Volume I are members of the American Association of Petroleum 
Geologists. 

The compilation of all data proved to be a gigantic task, and the Science 
of Petroleum will therefore stand as a monument to the enterprise of the pub- 
lishers for years to come. 


RECENT PUBLICATIONS 


CALIFORNIA 


*““New Deep Zone Development in Torrance,” by James A. Berming- 
ham, Jr. California Oil World (Los Angeles), Vol. 31, No. 7 (April 5, 1938), 
pp. 5-8. 

*““Newhall-Porrero Field Study Report.” Jbid., pp. 9-11. 

*“Topatopa Field Discussed,” by Louis C. Chappuis. Jbid., pp. 15-17. 

*Record of Continental’s Deep Discovery,’’ by Geological Division, 
Continental Oil Company. [bid., Vol. 31, No. 8 (April 20, 1938), p. 10. 

*““Eocene Production Near Coalinga,” by Gerard Henny. Jbid., p. 14. 


FLORIDA 


*“What Are Florida’s Chances?” by William Gregg Blanchard. Oil 
Weekly (Houston), Vol. 89, No. 5 (April 11, 1938), pp. 60-63. 


FRANCE 


*Recherches de Petrole en France et aux Colonies” (Search for Oil in 
France and Her Colonies), by J. de Vries. Rev. Petrol. (December 3, 1937), 
pp. 1831-39. *Abstract in Jour. Inst. Petrol. Tech., Vol. 24, No. 173 (London, 
March, 1938), p. 83 A. 

GENERAL 


*4An Introduction to Geology, by A. E. Trueman. 258 pp., 132 figs. 
43X73 inches. Cloth. Thomas Murby and Company, 1, Fleet Lane, E.C. 4, 
London (1938). Price, 4s net. 
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INDIA 


*“Notes on Petroleum Technology in Burma during 1936 with Special 
Reference to the Protection of Oil and Gas Sands,” by E. J. Bradshaw. 
Records Geol. Survey India (Calcutta), Vol. 72, Pt. 2 (1937), pp. 141-50. 

*“The Cretaceous Volcanic Series of Astor-Deosai, Kashmir, and Its 
Intrusions,” by D. N. Wadia. Ibid., pp. 151-61; 3 pls. 

*“Permo-Carboniferous Limestone Inliers in the Sub-Himalayan Tertiary 
Zone of Jammu, Kashmir Himalaya,” by D. N. Wadia. Ibid., pp. 162-73; 
2 pls., 1 map. 

OKLAHOMA 


*“The Geology and Development of Hughes County, Oklahoma,” by 
Clark Millison. Petrol. Investor (Tulsa), Vol. 2, No. 2 (April, 1938), p. 10. 


PALESTINE 


*“On the Geology of the Central Coastal Plain,” by L. Picard and M- 
Avimelech. Jour. Palestine Oriental Soc., Vol. 17 (1937), pp. 255-99, Pls. 
11-12. Reprinted as Ser. 1, Bull. 4 (1937), Geol. Depart. Hebrew Univ. (Jerusa- 
lem). 49 pp., 2 maps. 

POLAND 

*“Mines de pétroles et de gas naturels en Pologne, Vol. II, Boryslaw 
(Oil and Gas in Poland, Vol. II, Boryslaw), by K. Tolwinski. Pt. 1 (1934), 
Geology. Pt. 2 (1937), Petroleum, Natural Gas, and Ozokerite. In Polish. 
Translated into French by St. Krajewski. 381 pp. +62 pp. production statis- 
tics, 83 text figs., 8 maps, 1 profile, 2 production-curve charts. 6 <9 inches. 
Cloth. Carpathian Geological Survey, Boryslaw (1938). 


RUSSIA 


*“How Much Crude Reserve Has U.S.S.R.?” by L. David Wosk. Oil 
Weekly (Houston), Vol. 89, No. 5, Pt. 5 (April 11, 1938), pp. 42-50. Pt. 6, 
Vol. 89, No. 6 (April 18, 1938), pp. 38-50. Pt. 7, Conclusion, Vol. 89, No. 8 
(May 2, 1938), pp. 26-35. 


ASSOCIATION DIVISION OF PALEONTOLOGY AND MINERALOGY 


*Journal of Paleontology (Tulsa, Oklahoma), Vol. 12, No. 3 (May, 1938). 
“Dutchtown Fauna of Southeastern Missouri,” by James S. Cullison 
“Atrypa and Stropheodonta from the Cedar Valley Beds of Iowa,” by 

Merrill A. Stainbrook 
“New Chonetidae and Productidae from Pennsylvanian and Permian Strata 

of North-Central Texas,” by Ralph H. King 
“A Fossil Duck from the Eocene of Utah,” by Alexander Wetmore 
“Monoclonius from Southeastern Alberta Compared with Centrosaurus,” 

by C. M. Sternberg 
“Cambrian Faunal Succession in Nevada and California,” by John F. Mason 
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THE ASSOCIATION ROUND TABLE 


MEMBERSHIP APPLICATIONS APPROVED 
FOR PUBLICATION 


The executive committee has approved for publication the names of the 
following candidates for membership in the Association. This does not 
constitute an election, but places the names before the membership at large. 
If any member has information bearing on the qualifications of these nomi- 
nees, he should send it promptly to the Executive Committee, Box 979, Tulsa, 
Oklahoma. (Names of sponsors are placed beneath the name of each nominee.) 


FOR ACTIVE MEMBERSHIP 

Rolf Bernhard Behrmann, Hamburg, Germany 

E. Jablonski, A. E. Fath, B. H. Grove 
William Morris Guthrey, Ardmore, Okla. 

J. N. Troxell, H. H. Arnold, Jr., V. C. Scott 
Andrew Krems, Moscow, U.S.S.R. 

Ivan M. Gubkin, E. H. Sellards, F. B. Plummer 
Socrates Shumilin, Moscow, U.S.S.R. 

Ivan M. Gubkin, E. H. Sellards, F. B. Plummer 


FOR ASSOCIATE MEMBERSHIP 
Ethel Evans Bennett, Fort Worth, Tex. 
Gayle Scott, W. M. Winton, Walter R. Berger 
Robert William Blair, Denver, Colo. 
Warren O. Thompson, E. W. Scudder, Charles S. Lavington 
Albert Washington Bunsen, Houston, Tex. 


George S. Buchanan, George I. McFerron, J. M. McMillan, Jr. 


Everett Earl Cook, Mont Belview, Tex. 

M. T. Halbouty, P. S. Justice, R. W. Pack 
Leon Virgil Davis, Tulsa, Okla. 

Russell S. Tarr, Robert H. Dott, Glenn R. V. Griffith 
Cordell Durrell, Taft, Calif. 

Carlton D. Hulin, Bruce L. Clark, George D. Louderback 
George Gaenslen, Lake Charles, La. 

James W. Kisling, Jr., Garland O. Grigsby, A. R. Denison 
Irving M. Griffin, Jr., Houston, Tex. 

Thomas K. Bowles, Lowell W. Saunders, George W. Carr 
Richard Bower Haines, Los Angeles, Calif. 

H. D. Hobson, Glenn H. Bowes, R. M. Barnes 
David Nicol, Fort Worth, Tex. 

W. M. Winton, Gayle Scott, Walter R. Berger 
Max B. Payne, Bakersfield, Calif. 

Rollin Eckis, Drexler Dana, H. Allen Kelley 
Felix Anthony Runion, Houston, Tex. 

D. Perry Olcott, L. P. Teas, L. T. Barrow 
Ralph Emerson Smith, Fort Worth, Tex. 

W. M. Winton, Gayle Scott, Walter R. Berger 
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Marshall Richard Spahr, Shreveport, La. 
E. B. Hutson, W. C. Spooner, H. A. Buehler 
Gilbert Arthur Talley, Oklahoma City, Okla. 
Graydon H. Laughbaum, A. C. Trowbridge, Frederic A. Bush 
Helen Nina Tappan, Norman, Okla. 
Charles E. Decker, G. E. Anderson, V. E. Monnett 
George Goodrich Walton, Atlanta, Ind. 
E. B. Hutson, H. F. Moses, Walter K. Link 


FOR TRANSFER TO ACTIVE MEMBERSHIP 


Stephen W. Brock, Jr., Odessa, Tex. 

E. F. Schramm, M. E. Roberts, Norman L. Thomas 
Jerome S. Smiser, Houston, Tex. 

Joseph M. Wilson, Lon D. Cartwright, K. F. Hasselmann 


MID-YEAR MEETING, EL PASO, TEXAS 
SEPTEMBER 27-OCTOBER 2, 1938 


The following committee chairmen have been appointed to arrange for 
the mid-year meeting of the Association at E] Paso, Texas, September 27- 
October 2, 1938. 


General chairman: Berte R. Haigh, University Lands, Midland. 

Assistant general chairman, in charge of A.A.P.G. affairs: Cary P. Butcher, 
Tide Water Associated Oil Company, Midland. 

Assistant general chairman, in charge of West Texas Geological Society 
affairs: H. A. Hemphill, Magnolia Petroleum Company, Midland. 

Technical program: R. K. DeFord, Argo Royalty Company, Midland. 

Field trips: John Emery Adams, Standard Oil Company of Texas, Mid- 
land. 

Transportation: Vaughn C. Maley, Humble Oil and Refining Company, 
Midland. 

Local arrangements: Berte R. Haigh, University Lands, Midland. 

Reception: Fred H. Wilcox, Magnolia Petroleum Company, Midland. 

Entertainment: Paul F. Osborne, Tide Water Associated Oil Company, 
Midland. 

Hotel arrangements: Georges Vorbe, Midland. 

Golf: J. N. Gregory, Midland. 

Finance: W. D. Anderson, Amerada Petroleum Corporation, Midland. 

Publicity: James FitzGerald, Jr., Skelly Oil Company, Midland. 
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ASSOCIATION COMMITTEES 
EXECUTIVE COMMITTEE 


Donatp C. Barron, chairman, Houston, Texas H. B. Fuqua, Fort Worth, Texas 
Tra H. Cram, secretary, Tulsa, Oklahoma Harotp W. Hoots, Los Angeles, California 
W. A. Ver Wiese, Wichita, Kansas 


BUSINESS COMMITTEE 


Arrnur A. BAKER (1940) H. B. Fuqua (1939) R. B. Rutepce (1939) 
Downatp C. Barton (1940) BenjAMIN F. Hake (1939) R. F. SCHOOLFIELD (1939) 
A. BAKER (1939) V. G. (1939) E. H. SELLARDS (1939) 

Orvat L. Brace (1939) Harotp W. Hoots (1939) Frep P. SHAYEs (1939) 

Cary P. Butcuer (1939) Joun F. Hosterman (1939) S. E. SuippEer (1939) 
Freperic A. Busu (1939) H. V. Howe (1939) Homer J. Stemy (1939) 
Haron S. (1939) J. Haran Jonnson (1939) W. T. Tuom, Jr. (1939) 
Rosert W. (1939) Epwarp A. KoxstTER (1939) Wattace C. Taompson (1940) 
Ira H. Cram (1939) P. W. McF artanp (1940) James A. (1939) 

A. F. Crmer (1939) Davm Perry OLcorrt (1939) Wa tter A. VER WiEBE (1939) 
A. Artuur Curtice (1939) Virctt Petricrew (1940) Anprew C. Wricat (1939) 


RESEARCH COMMITTEE 
A. I, LevorsEn (1941), chairman, 221 Woodward Boulevard, Tulsa, Oklahoma 
Haro W. Hoots (1939), vice-chairman, Richfield Oil Corporation, Los Angeles, California 
M. G. CHENEY (1938), vice-chairman, Coleman, Texas 


Joun G. Bartram (1938) Tueopore A. (1938) W. L. Gotpston (1939) 

C. E. Doss (1938) C. V. MiLLIKAN (1938) W. C. SPOONER (1939) 

Rosert (1938) R. C. Moore (1938) Parker D. Trask (1939) 

K. C. Heap (1938) F. B. Plummer (1938) Maurice M. ALBERTSON (1940) 
Stan.ey C. HEROLD (1938) Joan L. (1938) Wriiutam E. Husparp (1940) 
F. H. Lagee (1938) C. W. Tomutnson (1938) Joun C. Karcuer (1940) 

H. A. Ley (1938) GLENN H. Bowes (1939) Norman L. Tomas (1940) 


REPRESENTATIVE ON DIVISION OF GEOLOGY AND GEOGRAPHY 
NATIONAL RESEARCH COUNCIL 


Freperic H. LAwEE (1940) 


GEOLOGIC NAMES AND CORRELATIONS COMMITTEE 
Joun G. Bartram, chairman, Stanolind Oil and Gas Company, Casper, Wyoming 


M. G. CHENEY B. F. HAKE A. I. LEvorsEn J. R. REEVEs 
ALEXANDER DEUSSEN G. D. Hanna C. L. Moopy ALLEN ©. TESTER 
GLenn S. DILLE M. C. IsRAELSKY R. C. Moore W. A. Tuomas 
Ep. W. OWEN 
TRUSTEES OF REVOLVING PUBLICATION FUND 

J. V. Howe tt (1939) Rapa D. REED (1940) Ben F. Hake (1941) 

TRUSTEES OF RESEARCH FUND 
A. A. BAKER (1938) Atex W. McCoy (1939) Rosert J. Rices (1940) 

FINANCE COMMITTEE 

W. B. Heroy (1939) E. DEGOLYER (1940) Wattace E. Pratt (1941) 


COMMITTEE ON APPLICATIONS OF GEOLOGY 
Frank Rinker Crark, chairman, Box 981, Tulsa, Oklahoma 


G. BELL Hat P. ByBee H. S. McQueen E. K. Soper 
Artuur E. BRAINERD Carey CRONEIS S. E. Supper A. Tracer 
Ina Brown Rosert H. Dorr 


COMMITTEE FOR PUBLICATION 
Freperic H. Langer, chairman, Box 2880, Dallas, Texas 


Wa ter R. Bercer James FrrzGeratp, Jr. A. M. Lioyp J. T. Ricwarps 

CHARLES BREWER, JR. Haroip W. Hoots W. A. MALey THERON WaAsSON 

T. C. Craic J. Hartan JoHNSON Granam B. Moopy Paut WEAVER 

James Terry Duce Epwarp A. KoEsTEr R. B. NEwcomBEe A. W. Weeks 

C. E. Erpwann Caas. H. Lavincton Ep. W. OwEn A. C. Wricat 
A. I. LEvorsEn R. E. Rettcer 
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AT HOME AND ABROAD 


CURRENT NEWS AND PERSONAL ITEMS OF 
THE PROFESSION 


W. C. Bean, Shell Petroleum Corporation, has been transferred from 
Tulsa to Wichita Falls, where he will be head of the geological department. 
GrorceE P. Harpison has been transferred from Centralia, Illinois, to be- 
come Bean’s assistant at Wichita Falls. 


ARTHUR WADE was recently elected a vice-president for the Australia 
and New Zealand Association for the Advancement of Science. 


F. A. vAN MELLE, formerly of Haren, Holland, has established residence 
in the United States, and will live for the near future at 4224 Riley, in Hous- 
ton, Texas, where he is working for the Shell Petroleum Corporation. 


IrA BRINKERHOFF, chairman of the nomenclature committee of the 
South Texas Geological Society, has announced the following new field names: 
Bexar County, R. W. Fair’s Medina Irrigated Farm 1, La Costa; Live Oak 
County, Hantho-Nelson and Chew’s Bell 1, Ramirena; Victoria County, 
Stanolind Oil and Gas Company’s Bankers Mortgage Company 1, Alice; 
Duval County, V. G. Schummel’s E. R. Hagist 5, Los Picachos. 


Henry N. Toter, Jackson, Mississippi, resigned as Mississippi State 
oil and gas supervisor, and is now chief geologist for the Southern Natural 
Gas Company. 


Don G. BENson, Sinclair Prairie Oil Company, has been transferred from 
Amarillo to Baton Rouge. 


Raymonp Hunt, formerly with the Cryden Petroleum Company, re- 
signed, April 15, to become associated with Michigan Development Pe- 
troleum Corporation. 


Howarp C. Py e, Union Oil Company of California, was recently elected 
chairman of the Pacific Coast Division of the American Petroleum Institute, 
Division of Production. 


H. C. VANDERPOOL has resigned as geologist with the Barnett Petroleum 
Corporation to become associated with H. S. Moss, Dallas. 


Raut Perez F. has been transferred from the Huasteca Petroleum Com- 
pany of Mexico to the Standard Oil Company of Egypt at Cairo. 


P. A. Meyers, Pan-American Producing Company, Corpus Christi, has 
been transferred to Offerman, Georgia, to do the geological work for a deep 
wildcat test in Pierce County, Georgia. 


Hat P. BysBee, University of Texas, spoke before the North Texas 
Geological Society at Wichita Falls, April 14, on the subject, “Limestone 
Reservoirs.” BERTE R. Hatcu, Midland, spoke before the same meeting on 
“The History of University Lands.” 
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J. J. Russet, Sinclair Prairie Oil Company, has been transferred from 
Midland to Wichita Falls. 


The third annual conference sponsored by Sigma Gamma Epsilon, the 
Oklahoma Geological Survey, and the School of Geology, University of 
Oklahoma, was held at the university, May 7. G. E. ConprA, State geologist 
of Nebraska, and R. C. Moore, State geologist of Kansas, !ed a discussion, 
“Correlation of Permian of Russia with That of the United States.” 


Ray LyMAn WILBvR, Stanford University, recently presided at a meeting 
of the Cordilleran Section of the Geological Society of America. Evans B. 
Mayo presented a paper concerning the building of the mountains in the 
southern Sierra Nevada. Francis P. SHEPARD, University of Illinois, reported 
the discovery of a new submarine canyon off the coast of California. HOWELL 
Witutams, University of California, spoke about large craters associated 
with volcanic regions. Joun H. Maxon and IAN CAMPBELL, California In- 
stitute of Technology, presented an account of sand bars and lava flows. 
RicHarp H. Hopper, California Institute of Technology, described the con- 
torted rocks of Panamint Valley. CHARLES M, GILBERT spoke on a subject 
concerning volcanic débris deposited during the Pleistocene. Joun A. Bur- 
GEss, University of Nevada, reported recent lava flows near Reno, Nevada. 
BENO GUTENBURG and JouN P. BuWALDA, California Institute of Technology, 
reported the results of the seismic sounding of Yosemite Valley. 


The following paragraphs are quoted from Union Oil Bulletin (Los 
Angeles, March, 1938). 

“Last month four men gathered in the office of W. W. Orcurt, Vice- 
President in charge of Production for the Union Oil Company—four men who 
have successively held the position of Chief Geologist during nearly 40 years 
of company history. Mr. Orcutt was the company’s first Chief Geologist. 
He joined the Union Oil Company in 1898 and founded the Geology Depart- 
ment a few years later. This department was the first of its kind ever formed 
by any oil company. Mr. Orcutt is often called the “Father of California 
Geology,” a title that he undeniably deserves. C. R. McCollom occupied the 
position of Chief Geologist from 1922 until his retirement from the company 
in 1928. Desaix B. Myers succeeded McCollom as Chief Geologist in 1928 
and held that post until 1937, when he was appointed Manager of Explora- 
tion. Earl B. Noble is the company’s present Chief Geologist, having been 
appointed to the post on January 1, 1937. 

“To these four men goes the credit for the discovery of nearly all of Union 
Oil Company’s producing properties and oil reserves. They have, over a 
period of about 40 years, discovered a substantial proportion of California’s 
most prolific oil producing fields.” 


Lov Quam spoke before the Rocky Mountain Association of Petroleum 
Geologists at Denver on the subject, ““Physiography of the Estes Park Region, 
Colorado.” 


Donatp M. REEsE, Sinclair Prairie Oil Clmpany, has been transferred 
from Tyler to Houston to fill the vacancy left by the death of L. A. Fisher. 
L. F. LEEs, Sinclair Prairie Oil Company, formerly at Tyler, is now at Wichita 
Falls. 


# 
¥ 
= 
: 
id 


786 AT HOME AND ABROAD 


H. B. StenzeEL, Bureau of Economic Geology, Austin, spoke before a 
dinner meeting of the Shreveport Geological Society, April 14, on ‘The 
Yegua Problem.” 


F. W. DEeWo tr, University of Illinois, H. R. WANLEss, University of 
Illinois, and Don L. CarrOLt, Illinois Geological Survey, led a field trip in 
Richland County, Illinois, April 30. 


A. W. WEEKs, for the past 2} years district geologist in charge of ex- 
ploration work for the Shell Petroleum Corporation in the Wichita Falls area, 
has resigned. 


W. F. Bowser, Lion Oil Refining Company, in charge of work in West 
Texas, as been transferred from Abilene to E] Dorado, Arkansas. 


GLENN G. Bart Le has been appointed Dean of the College of Arts and 
Sciences at the University of Kansas City. He will continue his work in the 
geology department on a part-time basis. 


E. G. Wooprurr spoke before the Tulsa Geological Society, April 18, 
on “Geology of Dam Sites, Particularly Grand River Dam, Oklahoma, and 
Conchas Dam, Tucumcari, New Mexico.” 


E. A. Murcuison, Jr., geologist for the Humble Oil and Refining Com- 
pany in East Texas, has been transferred from Tyler, Texas, to Houston, 
Texas. C. L. HEROD of the Shell Oil Corporation at Tyler, Texas, was elected 
secretary-treasurer of the East Texas Geological Society to serve the unex- 
pired term of Murchison. 


O. L. BRACE sailed the first part of May for Europe where he will be in 
charge of a geological survey of the west coast of Greece and the Peloponne- 
sian Peninsula for William Helis of New Orleans, Louisiana. Brace organized 
a field party which began the survey in January, 1938. This party was in 
charge of J. T. Stitt of Houston, who was assisted by FRANz ROESLI of 
Lucerne, Switzerland. 


C. Hatt Montcomery, Continental Oil Company, recently presented a 
paper on the world’s deepest well at a chapter meeting of the American 
Petroleum Institute at Bakersfield, California. 


L. Epwin Patterson, Cities Service Oil Company, has been transferred 
from Oklahoma City to Wichita Falls, Texas, where he is district geologist. 


Two past-presidents of the Association spoke before the Geological So- 
ciety of Washington, D. C., April 27: W. B. Heroy, of the Consolidated Oil 
Company, New York City, on “Objectives of Research in Petroleum Ge- 
ology,” and A. I. LEvorsEN, of Tulsa, Oklahoma, on ‘‘New Trends in Pe- 
troleum Geology.” 


T. V. Moore, Humble Oil and Refining Company, Houston, spoke before 
the Houston Geological Society, April 28, on ‘“‘Behavior of Fluids in Reser- 
voir.” 
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“Turner Valley and Its Problems” was the subject of a talk recently made 
by P. E. Frrzczratp, Dowell Chemical Corporation, before the Petroleum 
Producers Association in Calgary, Alberta. 


E. McIver Ross, Jr., formerly with The Texas Company, is now with 
the Amerada Petroleum Corporation at Houston, Texas. 


H. W. Tuoms has changed his address from Mariposa, California, to 
Vacuum Oil Company, Pty, Ltd., Wellington, New Zealand. 


At a meeting of the Institution of Petroleum Technologists recently held 
in London, A. E. Dunstan, Anglo-Iranian Oil Company, Ltd., was awarded 
the Redwood medal of the Institution in recognition of his distinguished 
service to the science and technology of petroleum. 


Joun H. Beacu, Shell Oil Company, was transferred from the Ventura 
district, California, to Bakersfield, April 15. Beach and Miss Gertrude Orr 
were married in Ventura, April 9. 


GEOFFREY JEFFREYS, Birmingham, Alabama, recently resigned his posi™ 
tion with the Southern Natural Gas Company to become engaged in his own 
drilling and development program. 


GLENN O. BriscoE, formerly with the Sabine Royalty Corporation at 
Tyler, Texas, is now with Showers and Moncrief, Inc., at Houston. 


Wa ttace C. THompson, General Crude Oil Company, Houston, recently 
discussed Texas cross sections before the Dallas Geological Society. 


New officers for the Tulsa Stratigraphic Society are: L. H. Lukert, The 
Texas Company, president; Lestre A. JOHNSTON, Sunray Oil Company, vice- 
president; Miss CONSTANCE LEATHEROCK, Tide Water Associated Oil Com- 
pany, secretary-treasurer. 


Epcar D. Cant, Skelly Oil Company, has been transferred to Shreve- 
port, Louisiana. His mailing address is 419 Ardis Building. 


J. G. Spratt has changed his business address from The Department of 
Lands and Mines, New Telephone Building, Calgary, to The Anglo Canadian 
Oil Company, Ltd., Lancaster Building, Calgary, Alberta. 


Joun C. Mauer has recently resigned from the Shell Petroleum Corpora- 
tion at Wichita, to accept an appointment with the U. S. Geological Survey 
at Alexandria, Louisiana. 


Donatp CHAPMAN, head of the department of geology at the University 
of New Hampshire, recently gave a lecture at Centenary College, Shreveport, 
Louisiana, about his trip through the Soviet Union with the Seventeenth 
International Geological Congress. Chapman was the third speaker in a 
series of lectures sponsored by the Shreveport Geological Society. 


H. S. Tuomas, Transwestern Oil Company, recently spoke before the 
Oklahoma City Geological Society on the subject of recent developments in 
western Kansas. 


Joun F. Dopce spoke before the southern California section of the 
A. I. M. M. E. at a meeting in Los Angeles, April 28, on “Some Glimpses of 
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the Oil Fields of the East Indies.” Dodge has recently returned from a trip 
around the world on which he surveyed methods of oil production. 


WirHers C1iay, consulting geologist of Tulsa, is in Minneapolis and 
northern Minnesota during June. 


The oil advisory committee to the Commonwealth Government of Aus- 
tralia has been reorganized. W. G. WooLnovucu has left it to devote his time 
to iron ore resources. ARTHUR WADE has been appointed by the Cabinet sub- 
committee on petroleum, as chairman of the oil advisory committee and chief 
executive officer. Some oil has been discovered in three widely separated 
localities. The occurrences are in holes of moderate depth and are sufficient 
to encourage optimism as to future discoveries. The Government is encourag- 
ing deep drilling by lending up-to-date rotary plants to companies engaged in 
this work. The search for oil has done more for sedimentary geology in 
Australia, as in some other countries, than any other agency in recent times. 


M. G. CHENEY, Coleman, Texas, spoke before the Tulsa Geological Soci- 
ety May 23, on “Structural Patterns in North-Central Texas.” The annual 
ball game, picnic, and dance of the Society were held on June 3 at Mohawk 
Park. Program meetings and weekly luncheons have been discontinued during 
the summer. 


The Kansas Geological Society announces its Twelfth Annual Field Con- 
ference to be held along the Front Range of the Rocky Mountains in Colo- 
rado, September 1 to 3, inclusive. This conference is held with the codpera- 
tion of the Rocky Mountain Association of Petroleum Geologists. The pur- 
pose of this conference will be primarily to study the Pennsylvanian and pre- 
Pennsylvanian rocks exposed along the Front Range and to attempt to cor- 
relate them with rocks of similar age in western Kansas and other areas. Out- 
crops ranging from pre-Cambrian to Cretaceous in age will be visited and 
studied. The pronounced unconformity at the base of the Pennsylvanian and 
some old structures exposed along the mountains with no apparent reflection 
in the younger rocks are some of the features to be observed. 


The sixth annual Petroleum Conference of the Illinois-Indiana Petroleum 
Association was held on June 4, at Robinson, Illinois. The following technical 
program was presented: Ratpu E. Esarey, “Mount Carmel Fault of Indi- 
ana”; Gar. F. Moutrton, “Significance of New Discoveries in Illinois”; 
A. H. BELt, “Possible Producing Strata below the McClosky”’; E. F. Strat- 
TON, “Electrical Exploration of Drill Holes”; C. F. Hops, “Economic As- 
pect of the Stripper Well Producer’; Joun H. Campsett, “Application of 
Core Analysis to Well Completions”; R. E. Damp, “Operating Problems in 
Illinois Basin.” 


The eighth annual field conference of Pennsylvania Geologists was held 
in Maryland, West Virginia, and Virginia on May 28, 29, and 30. The con- 
ference was chiefly sponsored by the Virginia Geological Survey, and ARTHUR 
BEVAN, State geologist, was local chairman. Field trips included a study of the 
stratigraphy, structure, paleontology, and economic resources of Lower 
Paleozoic formations. The leaders were CHARLES Butts, U. S. Geological 
Survey, Frank M. Swartz, State College, Pennsylvania, and ARTHUR 
BEVAN. 
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PROFESSIONAL DIRECTORY 


Space for Professional Cards Is Reserved for 
embers of the Association. For Rates Apply to 
A.A.P.G. Headquarters, Box 979, Tulsa, Oklahoma 


CALIFORNIA 


WILLARD J. CLASSEN 
Consulting Geologist 
Petroleum Engineer 


1093 Mills Building 
SAN FRANCISCO, CALIFORNIA 


RICHARD R. CRANDALL 


Consulting Geologist 


404 Haas Building 
Los ANGELES, CALIFORNIA 


J. E. EATON 
Consulting Geologist 


2062 N. Sycamore Avenue 
LOS ANGELES, CALIFORNIA 


PAUL P. GOUDKOFF 
Geologist 


Geologic Correlation Foraminifera 
and Mineral Grains 


799 Subway Terminal Building 
Los ANGELES, CALIFORNIA 


Cc. R. McCOLLOM 
Consulting Geologist 


Richfield Building 
Los ANGELES, CALIFORNIA 


WALTER STALDER 
Petroleum Geologist 


925 Crocker Building 
SAN FRANCISCO, CALIFORNIA 


IRVINE E. STEWART 
Consulting Geologist 


Suite 505 
811 West Seventh Street Building 


Los ANGELES, CALIFORNIA 


JACK M. SICKLER 
Geologist 
Pacific Mutual Building 
Los ANGELES, CALIFORNIA 


VERNON L. KING 
Petroleum Geologist and Engineer 


1227 Bank of America Building 


Los ANGELES, CALIFORNIA 


R. W. SHERMAN 
Consulting Geologist 
Pacific Mutual Building 


523 West Sixth St. 
Los ANGELES 
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CALIFORNIA 


R. L. TRIPLETT 
Contract Core Drilling 


a 2013 West View St. 
WHitney 9876 Los ANGELES, CALIF. 


COLO 


RADO 


HEILAND RESEARCH CORPORATION 
Registered Geophysical Engineers 


— Instruments — 
— Surveys — Interpretations — 


C. A. HgILAnpD Club Bldg. 
President Denver, COLO. 


JOHN H. WILSON 
Geologist and Geophysicist 


Colorado Geophysical Corporation 
610 Midland Savings Building, Denver, CoLoRADO 


KANSAS 


R. B. (IKE) DOWNING 
Geological Engineer 
Pipe setti Drilli in—Sample determinati 
‘pe Surface and Subsurface Geology 
Magnetic Surveys 


Union National Bank Bldg., WICHITA, KANSAS 


L. C. MORGAN 
Petroleum Engineer and Geologist 
Specializing in Acid-Treating Problems 


358 North Dellrose 
Wicuita, KANsas 


MARVIN LEE 


Consulting Petroleum Geologist 
1109 Bitting Building 
WicHITA, KANSAS 
Office: 3-8941 Residence: 4-4873 
GEOLOGY AND PRODUCTION PROBLEMS OF 


HOLL AND OBORNE 
Consulting Geologists 


OIL AND GAS IN THE UNITED STATES F. G. Ho Harry W. OBoRNE 
Formerly Technical Adviser to State Corporation 4121 East English 1328 North Tejon St. 
Commission. Official mail should be addressed to Wichita, Kansas Colorado Springs, Colo. 
the Commission. 

LOUISIANA 


J. Y. SNYDER 


1211 City Bank Building 
SHREVEPORT, LOUISIANA 


No Commercial Work Undertaken 


WILLIAM M. BARRET, INC. 
Consulting Geophysicists 


Specializing in Magnetic Surveys 


Giddens-Lane Building SHREVEPORT, La. 


NEW MEXICO 


RONALD K. DsFORD 
Geologist 


ROSWELL MIDLAND 
New Mexico TEXAS 
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NEW YORK 
FREDERICK G. CLAPP BROKAW, DIXON & McKEE 
Geologists Engineers 
Consulting Geologist OIL—NATURAL GAS 
50 Church Street ty 
NEW YORK 120 Broadway Gulf Building 
New York Houston 
A. H. GARNER 
Geologist Engineer 
PETROLEUM 
NATURAL GAS 
120 Broadway New York, N.Y. 
OHIO 
JOHN L. RICH 
Geologist 
Specializing in extension of ‘‘shoestring’’ pools 
University of Cincinnati 
Cincinnati, Ohio 
OKLAHOMA 
GINTER LABORATORY 
ELFRED BECK CORE ANALYSES 
Geologist Permeability 
525 National Bank of Tulsa Building ae 
TULSA OKLAHOMA R. L. GINTER 
Owner 118 West Cameron, Tulsa 
MALVIN G. HOFFMAN R. W. Laughlin L. D. Simmons 
Geologist WELL ELEVATIONS 
Oklahoma, Kansas, Texas, and 
Midco Oil Corporation New Basico 
Midco Building LAUGHLIN-SIMMONS & CO. 
TULSA, OKLAHOMA 605 Oklahoma Gas Building 
TULSA OKLAHOMA 
MID-CONTINENT TORSION BALANCE SURVEYS 
SEISMIC AND GRAVITY INTERPRETATIONS 
A. I. LEVORSEN 
KLAUS EXPLORATION COMPANY 
H. KLAUS Petroleum Geologist 
Geologist and Geophysicist 221 Woodward Boulevard 
Broadway Tower Benson Building 
Enid, Okla. Lubbock, Texas 
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OKLAHOMA 


GEO. C. MATSON 


G. H. WESTBY 
Geologist and Geophysicist 


Geologist 
Seismograph Service Corporation 
Philcade Building Tutsa, OKLA. Kennedy Building Tulsa, Oklahoma 
U. R. LAVES 
(BILL LAVES) 
Geologist 


Pipe tti Sample P rhe 
723 S. Broadway ADA, OKLAHOMA 


PENNSYLVANIA 


TEXAS 


HUNTLEY & HUNTLEY 


Petroleum Geologists 
and Engineers 


L. G. HuNTLEY 

J. R. Write, Jr. 
H. RUTHERFORD, Geophysics 
Grant Building, Pittsburgh, Pa. 


TEXAS 


MID-CONTINENT TORSION BALANCE SURVEYS 
SEISMIC AND GRAVITY INTERPRETATIONS 


KLAUS EXPLORATION COMPANY 


H. KLAUS 
Geologist and Geophysicist 


Broadway Tower Benson Building 
Enid, Okla. Lubbock, Texas 


DONALD C. BARTON 
Geologist and Geophysicist 
Humble Oil and Refining 


D’ARCY M. CASHIN 
Geologist Engineer 


Specialist, Gulf Coast Salt Domes 
Examinations, Reports, Appraisals 


Company Estimates of Reserves 
HOU 705 Nat'l. Standard Bldg. 
HOUSTON, TEXAS 
E. DsGOLYER 
Geologist ALEXANDER DEUSSEN 


Esperson Building 
Houston, Texas 
Continental Building 
Dallas, Texas 


Consulting Geologist 
Specialist, Gulf Coast Salt Domes 


1006 Shell Building 
HOUSTON, TEXAS 


DAVID DONOGHUE 
Consulting Geologist 
Appraisals - Evidence - Statistics 


Forth Worth National FORT WORTH, 
Bank Building TEXAS 


F. B. Porter R. H. Fash 
President Vice- President 
THE FORT WORTH 
LABORATORIES 


Analyses of Brines, Gas, Minerals, Oil, Inter- 
pretation of Water Analyses. Field Gas Testing. 


828% Monroe Street FORT WORTH, TEXAS 
Long Distance 138 
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TEXAS 


J. S. HupNati G. W. Pirtie 


HUDNALL & PIRTLE 


Petroleum Geologists 


Appraisals Reports 
Peoples Nat'l. Bank Bldg. TYLER, TEXAS 


JOHN S. IVY 
Geologist 


921 Rusk Building, HOUSTON, TEXAS 


Gravimetric Seismic 

Magnetic Electric Western Reserve Life Building 
Surveys and Interpretations SAN ANGELO TEXAS 

2102 Bissonett HOUSTON, TEXAS 
E. E. Rosairg 
DABNEY E. PETTY 
315 Sixth Street 


SAN ANTONIO, TEXAS 


No Commercial Work Undertaken 


Geophysics and Geochemistry 


Esperson Building Houston, Texas 


A. T. SCHWENNESEN 
Geologist 


1517 Shell Building 
HOUSTON TEXAS 


ROBERT H. DURWARD 
Geologist 
Specializing in use of the magnetometer 
and its interpretations 
1431 W. Rosewood Ave. San Antonio, Texas 


W. G. Savitte J. P. SchumacHer A. C. PAGAN 


TORSION BALANCE 
EXPLORATION CO. 


Torsion Balance Surveys 


1404-10 Shell Bldg. Phone: Capitol 1341 
HOUSTON TEXAS 


HAROLD VANCE 


Petroleum Engineer 


Petroleum Engineering Department 
A. & M. College of Texas 
COLLEGE STATION, TEXAS 


WYOMING 


E. W. KRAMPERT 
Geologist 


P.O. Box 1106 
CASPER, WYOMING 


WM. C. McGLOTHLIN 
Petroleum Geologist and Engineer 


Examinations, Reports, Appraisals 
Estimates of Reserves 


Geophysical Explorations 
806 State Nat'l. Bank Bldg., CORSICANA, TEXAS 
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DIRECTORY OF 
GEOLOGICAL AND GEOPHYSICAL 
SOCIETIES 


For Space Apply to A.A.P.G. Headquarters 
Box 979, Tulsa, Oklahoma 


COLORADO KANSAS 
ROCKY MOUNTAIN KANSAS 
ASSOCIATION OF PETROLEUM 
GEOLOGISTS Pr 
esident - - - + Edward A. Koester 
DENVER, COLORADO Darby Petroleum Sen 
President - Charles S. Lavington , Oil Compan 
Continental Oil Compa Secretary- Toemamer Forrest E. Wimbish 


1st - arren Thompson 
Gilbert Street, Boulder 
2nd Vice Presiden : David B. Miller 
1336 Gaylord ‘Street 
Secretary- Teaser - Ninetta Davis 
. & Customs Building 


Dinner first and third of each 
month, 6:15 P.M., Auditorium Hotel. 


7, North Chautauqua 
Member of Bour - - ~- George H. Norton 
Company 

Regular Meetings: 7:30 P.M., Allis Hotel, first 
Tease of each month. Visitors cordially’ wel- 
come 

The Society sponsors the Kansas Well Bureau 
which is located at 412 Union Nations Bank 
Building. 


LOUISIANA 


THE SHREVEPORT 
GEOLOGICAL SOCIETY 


SHREVEPORT, LOUISIANA 


President - - - _B. W. Blanpied 
Gulf Oil Corporation 
Vice-President - E. B. Hutson 
Standard Oil Company of Louisiana 
J. D. Aimer 


Secretary-Treasurer - 
Arkansas- Louisiana Gas Company 


Meets the first of month, 7:30 P.M., 
Civil Courts Room, Caddo Parish Court House. 
Special dinner meetings by announcement. 


SOUTH LOUISIANA GEOLOGICAL 
SOCIETY 


LAKE CHARLES, LOUISIANA 


J. F. Mahoney 
Union ‘Sulphur Co. ; Sulphur. Mines, La. 
Vice-President - - Dean F. Metts 

Humble Oil & Refining Co., ‘Roanoke, La. 
Secretary R. Canada 
Sta nolind Oil and Gas puma... 

Treasurer - - Baker Hoskins 
Shell Petroleum ‘Corporation 


Meetings: First Monday at noon (12:00) and 
third Monday at 7:00 p.m. at Majestic Hotel. 
Visiting geologists are welcome to all meetings. 


President 


OKLA 


HOMA 


ARDMORE 
GEOLOGICAL SOCIETY 
ARDMORE, OKLAHOMA 


lerome M. Westheimer 
logist 

O. H. Hill 

J. P. Gill 


President - 
Consulting 
Vice-President - - 
Shell Petroleum Corporation 
Secretary-Treasurer - - 
inclair Prairie ‘Oil Company 
Chairman Program Committee - - Don Hyatt 
Carter Oil Company, Dillard, Oklahomne 


First Tuesday of each month, from Octo- 


Meetin 
Ray, at 7:30 P.M., Dornick Hills 


ber to 
Country 


OKLAHOMA CITY 
GEOLOGICAL SOCIETY 
OKLAHOMA CITY, OKLAHOMA 
President - - + A. Paschal 
Coline Oil rae 
Vice-President - - Dan O. Howard 
klahoma Corporation 


Curry 
Carter Oil Company, 420 “Colcord 


Meetings: Second Monday, each month, 8:00 P.M., 
Magnoli ia Building. Luncheons: Every Monday, 
12:15 p.M., Ninth Floor, Commerce Exchange 
Building. 
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OKLAHOMA 
WN THE STRATIGRAPHIC 
GEOLOGICAL SOCIETY SOCIETY OF TULSA 
TULSA, OKLAHOMA 
SHAWNEE, OKLAHOMA ‘ 
President M. Meyer President - - lA ae L. H. Lukert 
‘Atlantic “Refining The Texas 
Vice-President - . G. Hill Vice-President A. Johnston 
Stanolind Oil and Gas unray Oi ompany” 
Secretary-Treasurer - _- Constance Leatherock 
Secretary Tresensr - J. Lawrence Muir Tid de Water Associated Oil Company 
Amerada Petroleum Corporation 


Meets the fourth Monday of each month at 8:00 
P.M., at the Aldridge Hotel. Visiting geologists 
welcome. 


Meetings: Second and fourth Wednesdays, each 
month, from October to May, inclusive, at 8:00 
P.M. 


TULSA 
GEOLOGICAL SOCIETY 
TULSA, OKLAHOMA 


President - - Robert J. Riggs 
Stanolind Oil and Gas Compan 


1st Vice-President - . W. Bass 
United States Geological Surv 
2nd Vice-President - - - Clark Millison 


McBirney Building 
Secretary-Treasurer - - L. A. Johnston 
Sunray Oil Compan 
Editor - - v. Hollingsworth 
Shell Petroleum ... 


Meetings: First and third Mondays, each month, 
from October to May, inclusive, at 8:00 P.M., 

fourth floor, Tulsa uilding. Luncheons: Every 
Thursday, fourth floor, Tulsa Building. 


TEXAS 
DALLA 
PETROLEUM GEOLOGISTS BAST TEEAS GOQLOGICAL 
SOCIETY 
DALLAS, TEXAS TYLER, TEXAS 
President - - Dilworth S. Hager President - + Robert L. Jones 
932 Liberty Building Cities Service Oil 
Vice-President - - - - R. E. Retiger Vice-President - - C. Wright 
Sun Oil Company Shell Petroleum ‘cannula 
x Secretary-Treasurer - - - C. L. Herold 


Meetings: Regular luncheons, first Monday of each 
month, 12:15 noon, Petroleum Club. Special night 
meetings by announcement. 


Meetings: Monthly and by call. 


Luncheons: Every Friday, Cameron's Cafeteria. 


FORT WORTH 
GEOLOGICAL SOCIETY 
FORT WORTH, TEXAS 


President L. Ackers 
Stanolind Oil and Gas abe 


- - Clarence E. Hyde 
5 W. T. Waggoner Building 


- Herbert H. Bradfield 
The Texas Company 


Meetings: Luncheon at noon, Worth Hotel, every 
Monday. Special meetings called by executive com- 
mittee. Visiting geologists are welcome to all 
meetings. 


HOUSTON 
GEOLOGICAL SOCIETY 
HOUSTON, TEXAS 


President - John C. Miller 
“The Texas Company 


eat David Perry Olcott 
umble Oil and Refining Company 


Secretary-Treasurer - n D. Cartwright, Jr. 
Skelly Oil aa 


Regular meetings, every Thursday at noon (12:15) 
at the Houston Club. Frequent special meetings 
called by the executive committee. For any par- 
ticulars pertaining to meetings call the secretary. 
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TEXAS 


NORTH TEXAS 
GEOLOGICAL SOCIETY 
WICHITA FALLS, TEXAS 
President - - - + A. W. Weeks 
Box 82 


Vice-President - om F. Petty 
Humble Oil & Refining 


Secretary-Treasurer - - Paul E. M. Purcell 
Shell Petroleum Corporation 


Luncheons and evening programs will be an- 
noun 


SOUTH TEXAS GEOLOGICAL 
SOCIETY 


SAN ANTONIO as CORPUS CHRISTI 


President - - W. A. Maley 
Humble Oil and Refining Company, Corpus Christi 
Vice-President.- - - W. W. McDonald 
Arkansas Natural Gas Company, San Antonio 
Secretary-Treasurer - - - - + + C. C. Miller 
he Texas Company, Corpus Christi 
Executive Committee - - - - D. G. Barnett 


ry my Third Friday of each month at 8 P.M. 

at the Petroleum Club. Luncheons every Monday 

noon at Petroleum Club, Alamo National Build- 

ing. San Antonio, and at Plaza Hotel, Corpus 
risti. 


WEST TEXAS GEOLOGICAL 
SOCIETY 


SAN ANGELO AND MIDLAND, TEXAS 


President Hemphill 
Magnolia. Petroleum Malad 


Vice-President - - Ww. Anderson 
Amerada Petroleum Corporation, Midland 


Secretary-Treasurer - - - + + = = W. C. Fritz 
Skelly Oil Company, Midland 


Meetings will be announced 


THE SOCIETY OF 
EXPLORATION GEOPHYSICISTS 
President - - + + + M. Kannenstine 


Kannenstine Laboratories, Houston, Texas 
2011 Esperson Building 


Vice-President - T. Born 
Geophysical Researc ration 
, Oklahoma 


Editor - - - += M. M. Slotnick 
Humble Oil & Refining Co., Houston, Texas 
Secretary-Treasurer- - - +H. B. Peacock 


Geoph Inc., Houston, Texas 
5 Esperson ailding 


WEST VIRGINIA 


THE APPALACHIAN GEOLOGICAL 
SOCIETY 


CHARLESTON, WEST VIRGINIA 
P.O. Box 5 
Lafferty 
Owens, Libbey- Owens ‘arte 
Vice-President J. Hawker Newlon 
Philadelphia Gas Company 
Pittsburgh, Pennsylvania 
ee 5 - - Charles Brewer, Jr. 
Godfrey . Cabot, Inc., Box 348 


Meetings: Second Monday, each month, at 6:30 
P.M., Kanawha Hotel. 
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GEOLOGY OF 
NATURAL GAS 
EDITED BY HENRY A LEY 
@ & 


A comprehensive geologic treatise of the oc- 
currence of natural gas on the North Ameri- 
can Continent. 


1227 pages 
250 illustrations 
Bound in cloth. 6 x 9 x 2 inches 


$4.50 Postpaid 
$6.00 to non-members 


AMERICAN ASSOCIATION OF 
PETROLEUM GEOLOGISTS 
Box 979, Tulsa, Oklahoma 


The Annotated 


Bibliography of Economic Geology 
Vol. X, No. 1 


Is Now Ready 


Orders are now being taken for the 
entire volume at $5.00 or for individual 
numbers at $3.00 each. Volumes I-IX can 
still be obtained at $5.00 each. 


The number of entries in Vol. I is 
1,756. Vol. II contains 2,480, Vol. III, 
2,260, Vol. IV, 2,224, Vol. V, 2,225, Vol. 
VI, 2,085, Vol. VII, 2,166, and Vol. VIII, 
1,186. 


Of these 4,670 refer to petroleum, gas, 
etc., and geophysics. They cover the 
world, 


If you wish future numbers sent you 
promptly, kindly give us a continuing 
order. 


Economic Geology Publishing Co. 
Urbana, Illinois, U.S.A. 


GULF COAST 
OIL FIELDS 


A SYMPOSIUM 
ON THE 
GULF COAST CENOZOIC 


EDITED BY 
DONALD C. BARTON 
Humble Oil and Refining Company 
AND 
GEORGE SAWTELLE 
Kirby Petroleum Company 
1,084 292 line d 
inches. 
PRICE: $4. * EXPRESS OR POSTAGE FREE 


($3.00 to A.A.P.G. members and associate 


AMERICAN ASSOCIATION OF 
PETROLEUM GEOLOGISTS 


Box 979, Tulsa, Oklahoma 


“Petroleum” 


Magazine for the interests of the whole 
Oil Industry and Oil Trade. 


Subscription (52 issues per annum) $18 


“Tagliche Berichte 
iiber die Petroleumindustrie” 
(“Daily Oil Reports.”’) 


Special magazine for the interests of the whole 
Oil Industry and Oil Trade 


Subscription: $40 


VERLAG FOR FACHLITERATUR 
Ges.m.b.H. 
BERLIN SW. 68, Wilhelmstrasse 147. 
VIENNA XIX/1, Vegagasse 4. 
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WE BANK ON OIL 
1895 — 1938 


THE 
) FIRST NATIONAL BANK AND TRUST COMPANY 
OF TULSA 


THE GEOTECHNICAL CORPORATION 


Roland F. Beers 
President 


902 Tower Petroleum Building 


Telephone L D 711 Dallas, Texas 


Verlag von Gebrider Borntraeger in Berlin und Leipzig 


Einfihrung in die Geologie, ein Lehrbuch der inneren Dynamik, von 


Professor Dr. H. Cloos. Mit 1 Titelbild, 3 Tafeln und 356 Textabbild- 
ungen (XII und 503 Seiten) 1936 Gebunden RM 24.— 


Das Buch will den tiberreichen Forschungsstoff der letzten Jahrzehnte so 
darstellen, daB sich auch Fernerstehende von dem Bau, der stofflichen Zusam- 
mensetzsung und den Bewegungsvorgangen in der Kruste unseres Planeten ein 
Bild machen kénnen. Die Darstellung geht iiberall von den Tatsachen und zwar, 
so weit wie moglich, von den tatsachlichen Bewegungen aus und endigt bei ihrer 
gedanklichen Auswertung. Auf die Interessen der Praxis, besonders des Berg- 
baus, ist tiberall Bezug genommen, die Verbindung mit dem Leben nach Még- 
lichkeit stindig gewahrt. Das Buch sollte auch den nicht mit gelehriem Gepack 
belasteten Wanderer im Gebirge fiihren kinnen. 

Die Beispiele stammen aus allen Teilen der Erde, nicht suletzt aus Skandina- 
vien, Indien, Nordamerika und Afrika. Aber Deutschland und seine friiheren 
auBereuropaischen Besitzungen sind bevorsugt. 

Fiir den Verfasser gibt es in der Erde keine Einzeldinge und nichts Fertiges. 
Er versucht, die Tatsachen in ihren Zusammenhangen vorzufiihren (Bewegungen, 
Kreislaufe, Abstauungen, Entwicklungen usw.), und méchte alle Erkenninisse 
aufgefaBt wissen als Pflastersteine in einer StraBe zur Losung eines letzten, zen- 
tralen Problems der Gesamterde. Liicken in diesem Pflaster werden nicht 
tiberkleistert, sondern deutlich umschrieben. Das Buch will also nicht nur in 
seinem Stoff ein dynamisches sein. 


Ausfihrliche Einzelprospekte kostenfrei 
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Something NEW 


in Petroleum Geology 


* 


A Dual 
Purpose 
Instrument 
That Saves 
Work, Time 
and Money 


* 


Every Petroleum Geologist who engages in field work needs the new 
Paulin leveling aneroid. In making preliminary surveys or running con- 
tours, this super-sensitive instrument saves hours and days by providing 
quick readings on differences of elevation. Corrections for barometric 
change are easily and quickly computed. The sensitivity of this instrument 
makes it possible to measure differences as slight as one foot. The dial is 
graduated to 2-foot intervals over a range of 4200 feet. Barometric scale on 
face of dial corresponds to the full range of the altimetric scale, with read- 
ings graduated to .01” of mercury from 26” to 30.80”. This instrument is 
furnished with a handy carrying case of heavy sole leather, fitted with hand 
and shoulder straps. Weight, only 18 oz. Dial 434” diameter. Add this in- 
strument to your equipment and let it pay for itself in time saved. 


American Paulin System 
1847 South Flower St. 
Los Angeles, Calif. 


Send me by return mail a copy of your circular describing the New 1938 line of 
Paulin Leveling Aneroids. 
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JUST OFF THE PRESS 


PRACTICAL PETROLEUM 
ENGINEERS’ HANDBOOK 


By JOSEPH ZABA, E.M.M.Sc. 
Petroleum Engineer, Rio Bravo Oil Company 


and 


W. T. DOHERTY 
Division Superintendent, Humble Oil & Refining Company 


For a number of years there has been a growing demand for a handbook containing formulae 
and other practical information for the benefit of the man working in the production and drilling 
branches of the oil industry. So great has been this need that many engineers have tried to ac- 
cumulate their own handbooks by clipping tables, formulae and figures from scores of sources. 


The co-authors of this volume discovered by coincidence that each had been for a period 
of several years accumulating practical data which through their collaboration appears in this 
book. Both of them are men who have not only received theoretical training but who have had 
many years of practical experience as engineers in dealing with every day oil field drilling and 
production problems. 


As a result of this collaboration of effort the publishers of this volume feel that it is a most 
valuable contribution to oil trade literature. 

Its purposes are distinctly practical. The tables, formulae, and figures shown are practical 
rather than theoretical in nature. It should save the time of many a busy operator, engineer, 
superintendent, and foreman. 


TABLE OF CONTENTS 


Chapter |—General Engineering Data Chapter V—Drilling 
Chapter II—Steam Chapter VI—Production 
Chapter !!1—Power Transmission Chapter Vil—Transportation 


Chapter 1V—Tubular Goods 
Semi-Flexible Fabrikoid Binding, Size 6 x 9, 408 pages—Price $5.00 Postpaid 


Send check to 


THE GULF PUBLISHING COMPANY 
P. O. Drawer 2811 Houston, Texas 
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Picture Your Old 


Gon the Price of G 
little Entertainment! 


CLIENT who had another seismograph contractor do some work 
several years ago recently asked us to look over his old records 
and give him a new and fresh interpretation. Almost every month 
we are learning something new about our work, and maps made 
even a year or so ago from good reflection records may be subject to 
important revision today in the light of a better understanding of 


our science and more complete geological knowledge. 


This client had a valuable idea. Data given only casual con- 
sideration at the time his survey was made proved to be important 
in the light of today’s knowledge. And a conclusion thought to be 
of only negative value took on unsuspected importance. In fact, 
this client got a fresh and up-to-date report and set of maps from his 
old records the cost of which had been written off several years ago. 


Our Review Interpretation Department. headed by Mr. T. I. 
Harkins, offers this service at a reasonable per day rate. We shall 
be glad to furnish full information to those interested. 


FOR THE DRILL 
_ ESPERSON BUILDING HOUSTON. TEXAS 


OtL MEN — You are invited to send questions on geophysics to our 
Questions and Answers Department. Questions may be either general or 
highly specialized and may pertain to any part’ of the world. You'll receive a 
prompt and (we hope) interesting reply. 
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GEOPHYSICAL 
ENGINEERING CO. 
SAN ANTONIO + TEXAS. 
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THERES BAROID PRODUC 


SPUDDING- 
| CEMENTING CASING 


BAROID PRODUCTS 


BAROID—Extra-Heavy Colloidal Drilling 
Mud. AQUAGEL-Trouble-Proof Colloi- 
dal Drilling Mud. @ STABILITE—An Im- 
proved Chemical Mud thinner.e BAROCO 
—An Economical, Salt Water-Resisting 
Drilling Clay. © FIBROTEX—For Prevent- 
ing or Regaining Lost Circulation in Drill- 
ing Wells. 


BAROID SALES DEPARTMENT 
Stocks Cosrted end Serve NATIONAL PIGMENTS & CHEMICAL DIVISION 
ice Engineers Available NATIONAL LEAD COMPANY 


aE BAROID SALES OFFICES—LOS ANGELES - TULSA - HOUSTON 


A SET OF GRIDS FOR THE DETERMINATION OF NON-OPAQUE MINERALS BY 
MEANS OF THEIR PHYSICAL, OPTICAL, OR CHEMICAL PROPERTIES 
for the use of geologists, petrographers, mineralogists; students of sedimentation, metamorphism, petrotectonics; mining 
engineers, petroleum geologists, mineral collectors 
By J. D. H. DONNAY, F.M., Ph.D. 
Associate in Mineralogy and Petrography 

The Johns Hopkins University, Baltimore, Md. 
This set is described in ‘‘American Mineralogist,” Vol. 23 (1938), pp. 91-100. It contains 255 determinative grids, $15.00, 
F.O.B., destination. 
Additional grids (on extinction angles, twinning, etc.) have recently been prepared. They sell for 10 cents apiece, 
F.O.B., Baltimore. 


RESERVED FOR 
ILLINOIS POWDER MANUFACTURING COMPANY 


REVUE DE GEOLOGIE REVIEW OF GEOLOGY 
et des Sciences connexes and Connected Sciences 
RASSEGNA DI GEOLOGIA RUNDSCHAU FUR GEOLOGIE 
e delle Scienze affini und verwandte Wissenschaften 


Abstract journal published monthly with the c ecyey of the FONDATION UNIVERSITAIRE DE 

BELGIQUE and under the auspices of the SOCIETE GEOLOGIQUE DE BELGIQUE with the collabora- 

tion of several scientific institutions, geological surveys, and correspondents in all countries of the world. 
GENERAL OFFICE, Revue de Géologie, Institut de Géologie, Université de Liége, Belgium. 
TREASURER, Revue de Géologic, 35, Rue de Armuriers, Liége, Belgium. 


Subscription, Vol. XVIII (1938), 35 belgas Sample Copy Sent on Request 
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FOR DEEP EXPLORATION 
SHALLOW PRODUCTION 
AND REPRESSURING 


The New Failing Model "55" Drill is the 
first portable hydraulic feed drill of its 


type. It will meet your requirements for 
deep exploration drilling, shallow produc- 
tion, as well as securing accurate informa- 
tion relative to producing horizons in 


shallow fields. 


Write today for full specifications and details. Fail- 


ing Engineers are at your service without obligation. 
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Faults, Gene ral ‘Reconnaissance 


New exclusive continuous-recording pro- 
cess now provides speed, detail and ac- 


curacy of measurements never before 


achieved. The cost is surprisingly small. 


ACCURATE - ECONOMICAL - EFFICIENT 
q 3 This Method Protected By U. S. Patents 
4 4 = Nos. 2,105,247- 2,01 5,401 and 1,906,271 
With Over 10 U. S. Patents Pending 
= WI Covering Apparatus And Methoce 
BA \NTERNA 
ORGANIZED 
1929 
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SUCCESSFUL SEISMOGRAMS are based on extremely accurate measure- 
ment of time. Electric Blasting Caps must, above all, be uniform and fire as 
nearly instantaneously as possible after the application of the firing current. 


An Atlas innovation, Match-Head type Electric Blasting Caps are generally Bei: ae 
recognized as ideal for seismograph work. Atlas Electric Blasting Caps are 
very fast. The interval between the application of the firing current and the 
firing of the detonator is infinitesimal—a help in preventing a possible time 
lag between the breaking of the bridge-wire and firing of the cap when high 
amperages are used. 


Ask the Atlas representative for a demonstration and full details 


ATLAS POWDER COMPANY, WILMINGTON, DEL. 


Cable Address—Atpowco 
Everything for Blasting 
i OFFICES 

Allentown, Pa. Houghton, Mich. Memphis, Tenn. Pittsburg, Kansas Seattle, Wash. es 
Boston, Mass. Joplin, Mo. New Orleans, La. _ Pittsburgh, Pa. Spokane, Wash. 
Butte, Mont. Kansas City, Mo. New York, N.Y. Portland, Oregon St. Louis, Mo. 
Chicago, Iil. Knoxville, Tenn. Philadelphia, Pa. Salt Lake City, Utah Tamaqua, Pa. : 
Denver, Colo. Los Angeles, Calif. Picher, Okla. San Francisco, Calif. Wilkes-Barre, Pa. is 
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TRANSACTIONS A.I.M.E. 


Volume 126 


METAL MINING AND MINING GEOLOGY 


Metal-mining papers and discussion selected from the 
material presented before the Institute 1935-1937; 
Mining Geology (including Aviation), 1936-1937 


Thirty-six papers: metal mining, 25; mining geology, 11. 


The Authors: R. S. Archibald, G. C. Bateman, C. H. Behre, Jr., A. 
Berton, G. N. Bjorge, W. W. Bradley, E. L. Bruce, B. S. Butler, L. S. 
Chabot, Jr., J. J. Croston, D. E. Cummings, L. T. Eliel, A. H. Fay, 
J. W. Fehnel, V. R. Garfias, P. W. George, O. A. Glaeser, A. C. Green, 
E. F. Hanson, T. Hatch, G. B. Holderer, J. D. Johnson, N. O. Johnson, 
C. A. Kumke, W. Lindgren, J. F. Magee, H. S. McQueen, W. H. Meyer, 
Jr., C. A. Pierce, W. B. Plank, A. J. M. Ross, S. M. Shallcross, G. Sher- 
man, Q. D. Singewald, S. J. Staple, W. E. D. Stokes, Jr., R. W. Thomas, 
J. J. van Nouhuys, W. S. Weeks, J. F. Wiggert, E. Wisser, C. W. 
Wright., L. B. Wright. 


APPROXIMATELY 660 PAGES 


Cloth bound, $5.00 to Nonmembers 
Canadian and Foreign Postage $0.60 extra 


A copy has been mailed to members of A.I.M.E. who have previously 
requested it. Those desiring this volume in addition to any other divi- 
sional volume for 1937 are entitled to one copy at $2.50. 


American Institute of Mining and 
Metallurgical Engineers 
29 West 39th St., New York, N.Y. 
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L and all’s well 
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2 miles down 


When Minute Men marched at Lexington, 
village watchmen hourly sounded on the 
Commons the cry “All’s Well.” Those 
sturdy watchers, with lantern and staff, are 
a far cry from the present radio car and 
teletype system. 


So, too, are the old-time guesswork methods 
of drilling oil wells far removed from meth- 
ods of today—methods that keep the driller 
constantly advised of every well condition 


| 2 


thousands of feet below the derrick floor. 


Straight is the byword of the oil industry 
today. Aided by skilled engineers with con- 
cerns such as Lane- Wells Company, oil wells 
are drilled straight to the sand—holes are 
perforated straight through the casing into 
producing strata—survey crews determine 
straight facts on deviation and formations. 


Tools Today 


echmicak Gil Fick Str. 

GENERAL OFFICES & FACTORY: 5610 S. Soto St., Los Angeles, Calif. - Gulf Coast Division, 2002 Wayside Drive, 
Houston, Tex. - Mid-Continent Division, 2 N.W. Tenth St., Oklahoma City - EXPORT OFFICE, 420 LEXINGTON 


AVENUE, NEW YORK CITY. 


Lane-Wells Services and Products include: GUN PERFORATORS - OIL WELL SURVEYS - DIRECTION CONTROL 
OF DRILLING WELLS - PACKERS - LINERS - BRIDGING PLUGS - SINGLE-SHOT SURVEY INSTRUMENTS - 
KNUCKLE JOINTS - WHIPSTOCKS AND MILLS - ELECTRICAL OPEN HOLE LOGGING. 
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900-1000 FEET PER DAY! 


A complete truck mounted drilling rig with rated 
capacity for drilling holes to 1200 foot depth, 4 
inches in diameter. 


It is used for drilling holes for structure core test- 
ing or for electrical logging. On account of its light 
weight it is also adapted to shot hole or seismograph 
drilling, especially in areas where hard formations 
require drilling with rock bits. 


On the Gulf Coast 4 inch diameter holes 900 to 
1000 feet deep are completed daily, using fishtail 


SULLIVAN 


‘WITH TOP CHUCK _ 
OR KELLY DRIVE 


bits. On shot hole drilling, performances are reported 
as high as eleven 60 foot holes per shift. 


Every facility for the safety and convenience of 
the operator are provided, making possible continu- 
ous top performance and consistent minimum cost 
per foot. 


The complete drill mounts on a current model 
1'/p ton truck. For further details write for bulletin. 
SULLIVAN MACHINERY COMPANY 

MICHIGAN CITY, INDIANA 
Tulsa-Houston - Dallas- Denver-Los Angeles 
and principal cities throughout the world 
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1929 


1935 


1936 


1936 


1936 


1937 


1938 


SPECIAL PUBLICATIONS 


THE AMERICAN ASSOCIATION 
OF PETROLEUM GEOLOGISTS 
Box 979, Tulsa, Oklahoma 


Structure of Typical American Oil Fields. Symposium on relation of 
oil accumulation to structure. By many authors. Originally in 2 vol- 
umes. Vol. I, exhausted. Vol. II, 780 pp., 235 illus. 6 x 9 inches. Cloth. 
To members and associates, Vol. II, $5.00................... Vol. II $ 7.00 


Geology of Natural Gas. Symposium on occurrence and geology of 
natural gas in North America. By many authors, 1,227 pp., 250 illus. 
6 x 9 inches. Cloth. To members and associates, $4.50 ............... 6.00 


Geology of the Tampico Region, Mexico. By John M. Muir. 280 pp., 
15 half-tone plates, 41 line drawings, 9 tables. 6 x 9 inches. Cloth. To 


Gulf Coast Oil Fields. Symposium on Gulf Coast Cenozoic. By 52 
authors, Chiefly papers reprinted from the Association Bulletin of 1933- 
1936 gathered into one book. xxii and 1,070 pp., 292 figs., 19 half-tone 
pls. 6 x 9 inches. Cloth. To members and associates, $3.00 ............ 4.00 


Structural Evolution of Southern California. Sequel to Geology of Cali- 
fornia. By R. D. Reed and J. S. Hollister. 158 pp., 8 half-tone plates, 57 
line drawings, 6 tables, 1 folded map in colors. Reprinted from De- 
cember, 1936, Bulletin, bound in cloth.6x 9 inches .................... 2.00 


Areal and Tectonic Map of Southern California, in colors, same as in 
book, 27 x 31 inches, rolled in mailing tube ...............ccceeeee 50 


Comprehensive Index of 20 volumes of the Bulletin and all special publi- 
cations of the Association (1917-1936). By Daisy Winifred Heath. 
382 pp., 6.75 x 9.5 inches. Paper. To paid up members and associates, 


Miocene Stratigraphy of California. By Robert M. Kleinpell. Jn press. 
More than 300 pp., approx. 22 plates of fossil figures, 14 line drawings, 
20 tables and charts. To members and associates, $4.50 ............. 5.00 


Prices postpaid. Write for discount to colleges and public libraries. 


In Oklahoma, add 2 per cent for sales tax. 
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THROUGH ACHIEVEMENT YOU KNOW THIS COMPANY 4 


REFLECTION SEISMIC SURVEYS DALLASTEXAS 
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Core Bit on the Thomas No. 3, Parr Ranch, in Duval County, a. 
Texas. It’s the kind of core you need —it's the kind of core you " 
get with Hughes Core Bits, 


al 
4 
4 | 
| 4s, 4S 
MAB & 4p 


